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The discoveries and inventions of Nikola Tesla have 
t>xcited much interest in the scientific world, and, not
withstanding the fact that he has been very reti(',(mt 
regarding his achievements and prospective improve-
ments, hints of his purposes have been dropped occa-
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in him or his d iscoveries has been able to form a fair 
idea of the nature of his work. His inventions in the 
line of alternating current gener�toJ"s and motors are 
now well known, b ut his experiments in currents of 
high frequency and high potential are not so familiar. 

Very recently Mr. Tesla has announced that he has 
completed his wireless telegraph to such an extent as 
to permit of telegraphy through the earth for a dis
tance of 20 miles or more, and his experiments satisfy 
him of the feasibility of wireless telegraphy on a much 
more extended scale. In fact, he aims at nothing less 
than the establishment of a system of telegraphy that· 
shall include the whole earth, and by which items of 
news Illay be dist.ributed from one political or commer
cial center to every other such center throughout the 
world. This, Mr. Tesla claims, is possible without the 
interference of one set of signals with another. 

He has constructed and tested both transmitting and 
receiving apparatus, and has found that a surprisingly 
small expenditUl"e of energy is required. It is impossi
ble at this writing to· secure details of the apparatus, 
but it is known that he utilizes the static equilibrium 
of the earth. This he disturbs at one point, making 
signals which can be distinguished at one or more dis
tant points. 

In his earlier experiments in high frequency currents 
Mr. Tesla attained a frequency of 10,000 per second ; 
now 2,000,000 oscillations per second is not deemed ex· 
traordinary. It is said that the success of the system 
is assured, but he will not come before the public until 
every detail is completed. It is understood that the 
transmission of power from place to place by means of 
a similar system is contemplated. 

While Mr. Tesla has been wrestling with this great 
problem in this country, Mr. Marconi, a young Anglo
Italian, has been working on the sallie line in England 
under the direction of Mr. Preece. It is reported that 
Mr. Preece has succeeded in telegraphing with cer
tainty and sufficient rapidity from Penarth to Weston
super-Mare, a distance across the water of seven or 
eight miles, without wires, and it is believed that this 
distance can be greatly extended. 

Contenta. It is said by The Engineer that the apparatus devised 
(Illustrate.! articles are marked with an asterisk.) by Marconi is extremely ingenious, and has for its ob-
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These vibratiools are then given off into space all 
around in every direction. So far as known, nothing 
save metals appears to be opaque to them, and here, 
therefore, we have an analogy with the Roentgen ray. 

Marconi's receiver consists of a tube about 34' of an 
inch in diameter and 3 inches long. in which are two 
silver plugs terminating in wiI'es, the ends of which 
are soldered to the silver plugs. The wires are fused 
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this powder will not conduct electricity, save feebly. 
Its resistance is very high. If a Hertzian ray falls on 
the little tube, the dust is polarized like the filings in 
a Hughes test tube, and the powder becomes a con
ductor. It will be seen at once that we have here a 
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lar change which is wrought by light in a sensitized 
plate. 

e.e •• 
DIRECT CONVERSION OF HEAT IIfTO ELECTRICITY. 

Mr. H. Barrin�er Cox lately delivered a lecture be
fore the New York Electrical Society, on the db'ect 
conversion of heat into electricity. The lecturer has 
recently commenced in England the manufacture of 
thermopiles on a commercial scale. These thermopiles 
are designed to give a large current output without 
regard to voltage, and with the leaSt possible expendi
ture of heat. Another important feature of the pile is 
the peculiar construction of the junction of the mem
bers of the elements, by which rapid deterioration at 
the j unction is avoided. 

The element is formed of a-casting composed of an 
alloy of antimony 2 parts, zinc 1 part, and a thin strip 
of copper connecting the inner end of one casting with 
the outer end of another. The junction is effected by 
casting the alloy on the ends of the copper strips at a 
high temperature and under pressure, thus causing 
the alloy to unite with the copper. forming a graduated 
alloy without any line of demarkation between the 
copper and the alloy. 

In the ordinary t.hermopile the junction is at the 
surface, and the transmission from metal to metal is 
abrupt. This form has been considered very effective. 
Mr. Cox has found that this is a mistake, and that by 
utilizing the graduated junction according to his inven
tion, most of the imperfections of the thermopile are 
avoided. 

.. Ie,. 
PAINT AS A PROTECTION TO lIIETALLIC STRUCTURES. 

The Department of Public Works of New York City 
is about to carry out a test of the preserving qualities 
of various kinds of paint which will be of the greatest 
interest to all engineers and builders, and should pro
vide them with some much needed data. The experi
ments are to be made on a massive steel viaduct which 
carries One Hundred and Fifty-fifth Street across the 
elevated tracks of the Manhattan Railway Company. 
The test is to be carried out in a thoroughly scientific and 
practical manner, and great care will be taken to shut 
out any disturbing element which might affect the 
value of the results. A tight board roof will be built 
beneath the viaduct to shield it from the smoke of the 
locomotives. The first operation will be to clean off 
all the old paint and rust by means of the sand blast, 
and this will be done until the surface of the metal 
presents a clean and bright appearance. The paint 
will be put on within three hours from the time the 
cleaning is finished. 

The various manufacturers will be invited to tender 
bids and provide specimens of their paints, and these 
samples will be used in painting the structure. The 
precautions which are being taken will insure that the 
different varieties of paints will have the same oppor
tunities to show their good qualities, and the results 
will be watched with close attentiou by those who are 
responsible for the erection and preservation of all 
classes of structural steel and ironwork. 

••••• 
GREAT PASSENGER STATIONS OF THE UNITED STATES, 

The time has gone by when it could be said that the 
passenger stations of the great American railroad sys
tem were unworthy of the size and wealth of roads 
which t.hey accommodated. It is true that previous to 
the present decade the provision of termiual accommo
dation had not kept pace with the extraordinary 
growth of the railroads, and any visitor to our shores 
was apt to be greatly disappointed at the insignificant 
terminal structures through which he was introduced 
to our world-renowned system of railroads. There was 
one notable exception, as far as New York was con
cerned, in the case of the Grand Central station, at 
Forty-second Street-a building which, after a quarter 
of a century of existence, still ranks as one of the larg
est buildings of its kind in the world. The past few 
years, however, have witnessed the construction of a 
series of truly magnificent stations, which for size, 
accommodation, and artistic effect are unrivaled by 
anything abroad. Among the most notable of these 
are the Broad Street station of the Pennsylvania Rail
road, with its great arched span of 300 feet, total length 
of 592 feet, and accommodation for 16 tracks. The 
Philadelphia and Reading Railroad terminal station in 
the same city is not so wide, being only 260 feet, and it 
accomIllodates two tracks less, but it is remarkable for 
its enormous length of 800 feet. A considerably lal'ger 
stru('ture is the North Union station at Boston, which 
covers 23 parallel tracks, is 460 feet wide and 500 feet in 
length. This, again,  is greatly surpassed by the Union 
station at St. Louis, which easily takes rank as the 
largest sr.ructure of the kind in the world. It is 600 
feet in width, 630 feet in length and accommodates 30 
tracks. The dimensions given above are for the train 
sheds alone, and do not include the waiting rooms and 
office buildings. The St. Louis stat.ion, however, will 
be eclipsed in size by the South Terminal station· at 
Boston, which is to provide for 28 tracks under a roof 
which will be 650 feet wide and 710 feet long. From 
these figures it can be seen that it will take 10� acres 
to accommodate the train shed alone. 
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THE LONDON BLACKW ALL TUNNEL. 

On the 22a of May last this latest example of shield 
driven tunnels was dedicated for public travel in 
London. in the presence of their Royal Highnesses the 
Prince and Princess of Wales, and the London County 
Council and other dignitaries. We are indebted to Mr. 
Maurice Fitzlllauri�e, one of the resident engineers, for a 
pamphlet giving a brief description of the tunnel . 

It appears in London there are very few free bridges 
across the Thames. This tunnel built under the 
Thames is the only free crossing between the Tower 
Bridge and the Woolwich Free Ferry, a distance of 
nearly nine miles, and will bE" largely used because of 
the large population of London east of the London 
Bridge. The tunnel is constructed of iron plates 
bolted together, lined on the inner surface with white 
glazed brick, and has an external diameter of 27 feet
one of the largest shield driven tunnels ever built. 
The roadway inside is 16 feet wide, with head room 
above the center of 17 feet 6 inches. On each side are 
footpaths for pedestrians. Under the roadway is a 
space reserved for sewers, gas and water pipes. 

The tunnel proper is 6,200 feet long and is lighted 
throughout by electricity brilliantly enou�h so that a 
newspaper can easily be read in any portion. 

In the SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1025, is illustrated the great hydraulic steel shield used 
in the building of the tunnel under the banks and 
the bed of the river. Several unusual difficulties were 
encountered, one being the giving way of the river 
bed above the shield and letting in the water. This 
was prevented or overcome in a measure by dumping 
clay soil into the river over the path of the shield, 
which kept the bed compact. After the tunnel was 
finished the extra layer of clay 011 the bed was dredged 
out. Compressed air was also used in the front section 
of the shield to drive back the water and protect the 
workmen during the excavation, especially in tunnel
ing through a gravel soil . A transverse steel partition 
provided with several doors in the front portion 
formed a watertight bulkhead in an emergency, the 
earth being shoveled through the different doors as 
occasion required. 

On driving the shield (weighing 250 tons) forward by 
hydraulic rams, the enormous water pressure of two 
and three-quarter tons to the square inch was used, 
and at times it was over 5,000 tons. The portion of 
the tunnel under the river was built in one year, or at 
an average rate of 100 feet per month. The total cost 
was a trifie over $4,000,000. Another important fact is 
that.the entire work was completed w ithin the original 
estimate or contract tender. A summary of the ma
terials used is as follows : Cast iron, 17,000 tons; bricks, 
7,000,000: white glazed tiles, 1,000.000 j cement, 2.0,000 
tons ; concrete, 110,000 tons ; asphalt, 5 acres j electric 
light cables, 12 miles j earth excavated, 500,000 tons. 

There is no question but what the tunnel will be of 
great utility to the population of London, and the 
council, promoters and engineers deserve great credit for 
their perseverance in pushing the work to completion. 

. ·e • 
FALL OF AN ELEVATOR IN THE POST OFFICE 

BUILDING, NEW YORK. 

The fall of a freight elevator last week in the general 
post office, New York, is one of those cases of failure 
which possess a special interest for the mechanical 
engineer. By the courtesy of Lieut. A. B. Fry, Chief 
Engineer and Superintendent of Repairs, United States 
Buildings, New York, we have examined the elevator 
and are enabled to present our readers with an out
line sketch of the hoisting machinery and a detailed 
account of the causes which led up to the accident. 

The elevator, which is located on the Park Row side 
of the building and near the northeast corner, is one 
of two duplicate elevators which are used for carrying 
freight, mails, and post office employes. It runs from 
the basement to the top fioor. On the morning in 
question it started from the basement with 1,500 pounds 
of plaster in bags, two laborers, a post office employe, 
and the elevator man--a total estimated load of about 
2,150 pounds. A stop was made at what is known as 
"the gallery," the first landing above the ground floor, 
and here two. more railway mail clerks entered the 
car. The elevator man pulled the shipper rope for a 
further ascent, when the car almost instantly fell to 
the bottom of the shaft. On striking it rebounded, 
according to some of the occupant!) as high as five feet, 
and according to others only a foot or two. The two 
hoisting ropes, which broke at the drum, then ran 
up over the top sheave and fell upon the car. All the 
occupants were more or less seriously injured by the 
dmp of forty feet and by the falling of the steel ropes 
upon them. 

At the time of the accident there was a live load of 
about 2,400 pounds on the car, and it was naturally sup
posed that the strain had proved too much either for 
the ropes or some part of the overhead g-ear or hoisting 
engine. An examination of the wreck showed that the 
overhead gear and the hoisting machinery were intact, 
but that the two � inch steel ropes had parted at a point 
about 14 inches from the clamps which fastened them 
to the drum, At first sight it looked as though this 
rupture of the ropes was the direct cause of the dis-

aster; but on closer examination two circumstances 
were noted which rendered this very improbablE". For 
in the first place the bl'eaking strength of the ropes 
was fully seven times greater than the combined 
weight of the car and its load-about 3, 700 pounds
and moreover the ropes were both found to be in excel
lent condition at the point of rupture. One of these 
had been in service eight or nine months and the other 
about eighteen months, the life of a rope subject to 
such service as these being frolll three to five years. 
Another consideration which makes it impossible that 
the ropes failed from the direct pull of the car is the 
fact that when the latter commenced to fall there were 
six or seven turns of the rope wound upon the drum 
between the point of subsequent rupture and the point 
at which the rope left the drulll and ascended the ele· 
vator shaft. Even when the car was on the sub·base
ment floor there were one and a half turns on the 
drum, and hence a considerable amount of the strain 
would be transferred by friction to the drum and would 
never reach the rope at the point of rupture. 

If it was not the failure of the ropes, what caused the 
fall of the car ? The theory accepted by the engineer 
is that it was due to slipping of the belt which connects 
the engine shaft and the drum, and that this was 
caused by a heavy load combined with awkward hand
ling. By reference to the accompanying sketch of the 
hoisting engine, a McAdams & Cartwright machine, it 
will be seen that the drum, A, is driven by a belt from 
the pulley, B, on the crank shaft (If a two cylinder 
vertical engine. The tension of the belt is regUlated 
by the deadweight of an idler or belt tightener, C, 
which is carried by a couple of arms hinged to the 
('rank shaft. The hand ropes, F, leading through the 
car pass over a " shipper " pulley, G, on whose shaft 
is a gear wheel which operates a horizontal rack on 
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SKETCH OF POST OFFICE ELEVATOR HOISTING 
ENGINE. 

the valve stem of the engine. Attached to the same 
shaft is a cam which lifts a weighted arm when 
steam is admitted to the engine and releases the 
strap brake, H. A separate check rope is also provided 
by which the brake can be thrown full on in cases of 
emergency"-which latter device, unfortunately, the 
operator failed to apply when the car started to fall. 
Another powerful brake, K, is provided, which is 
brought automatically into action if the belt should 
carry away, in which case it would be set hard against 
the pulley by the fall of th� idler. 

Regarding the slipping of the belt and the conse· 
quent fall of the car, it must be remembered that the lat
ter is not counterbalanced, and, consequently, when the 
brake, H, is raised there is nothing to prevent the car 
from falling but the belt friction. It has been found 
by careful test that by suddenly jerking the hand 
ropes and giving the engine a full feed of steam, the 
sudden start of the puliey, B, especially with a heavy 
load, will throw the idler clear of the belt into the po
sition, D, shown by dotted lines. This slacks the belt 
and leaves the drum momentarily free to unwind. 
Under average moderate load!! the jump of the idler 
is small, and scarcely sufficient to affect the action 
of the belt ; but on this o('casion, when the load was 
exceptionally heavy, it is supposed that the operator 
instinctively gave a heavy pull at the hand rope and 
threw the idler high enough to allow the car time to 
commence its descent. By the time it fell upon the 
belt ag'ain the car would have acquired great mo· 
mentum and the idler would simply rebound from the 
belt. Practically the only check upon the ·descent of 
the car would be that due to the friction and the 
inertia of the drum, which weighs about 600 pounds, 
and the velocity of the car, which, as we have said, 
was not counterbalanced, would be very nearly 
that due to its falling freely through a space of 40 
feet. Bv the time it reached the bottom of the shaft 
the rop�s were unwound from the drum, and the 
bruised appearance of the strands at the break. illdi-

cate that they were entangled and cut through either 
at the first descent or on the rebound of the car. 

It is evident that, whether this is the true explana
tion of the disaster or not (and it is quite compatible 
with the facts and subsequent tests), the weak point in 
this system of elevator lies in the uncertain nature of 
the tension on the belt. The defect can be remedied 
by inserting a stiff coil spring between the idlel' and 
the engine frame, as shown in dotted lines in the 
sketch. This is to be done in the case of the two en
gines at the post office, and it is a precaution that 
should be adopted as a measure of safety in the case of 
all hoisting engines that are operated on this plan. 

. " . '  
DEATH OF ALVAN G. CLARK. 

Alvan G. Clark, the famous telescope lens maker 
and astronomer, died suddenly of apoplexy at his 
home at Cambridge, Mass. , on June 9. Mr. Clark had 
returned from Chicago two weeks before, after placing
the famous objective in position in the great telescope 
tube at the Yerkes Observatory, at Williams Bay, Wis. 
A short time before the trip he had a slight stroke of 
paralysis, but recovered in a few days. 

Mr. Clark will be the last of the famous lens makers. 
He was born at Fall River, Mass. , in 1832. After a 
grammar school education he became associated with 
his father and brother in the manufacture of tele
scopes, the factory being at Cam bridgeport, Mass. 
When Alvan Clark, the founder of the firm of Alvan 
Clark & Sons, died in 1887, j ust after the firm had com
pleted the great telescope lenses for the Lick Observa
tory, Alvan Graham Clark became the head of the 
firm. Among the lenses completed under his super
vision was the 26 inch lens in the Naval Observatory at 
Washington and the 30 inch refractor for the Imperial 
Russian Observatory. For the latter work Mr. Clark 
was decorated by the Czar. The most important ob
jective which Mr. Clark ever undertook was the lens 
for the great telescope of the Yerkes Observatory. 
This is the greatest refracting telescope ever made, the 
lens being 40 inches in diameter and the focal length 
64 feet. The cost of the lens and fittings was about 
$65,000. 

Mr. Clark was also an astronomer of high standing. 
In 1870 he accompanied the total eclipse expedition to 
Jerez, Spain, and he was a member of a similar expe
dition to Wyoming, in 1878. He discovered fourteen 
double stars, including the companion to :Sirius, for 
which a gold medal was given to him by the French 
Academy of Sciences. 

. '., . 
KITES AS AN AID TO DISCOVERY. 

Prof. William Libby, Jr. , of Princeton University, is 
about to undertake a unique exploring expedition, 
with a party of six. They expect to leave New York 
the first week in July, for Albuquerque, New Mexico. 
In the vicinity of this place rises from the alkali plains 
to a height of more than 700 feet a .• mesa" or table
land of sandstone. The top of this has never been ex
plored by white men, because the almost perpendicu
lar walls make its summit inaccessible even to the most 
experienced mountain climbers. To students of archre
ology and anthropology, this tableland possesses great 
interest, because "of the belief that it was once the horne 
of a race of cliff dwellers. Articles of pottery have 
fallen from the top of the " mesa, " so this belief seems 
reasonable. Prof. Libby and his party intend to ex
plore the tableland, if it is a possible thing. 

They will remain in camp at its base until they are 
either successful or are convinced that the ir endeavors 
are useless. 'They intend to avail themselves of sev
eral devices to reach the top. The first idea of Prof. 
Libby was to take a mortar with the expedition, and 
shoot a line over the " mesa" at its narrowest point, 
where it is only a few yards wide, the method being 
very similar to that adopted by the life-saving serv
ice. Recently, Prof. Libby became impressed with 
the utility of Mr. Eddy's kites, and the professor has 
visited Mr. Eddy rlliative to the matter. Prof. Libby 
will have material for a dozen of Mr. Eddy's kites pre
pared. They will be constructed for use in the ex
tremely light winds prevalent in the vicinity of the lone 
tableland. He will ship the mortar, cables and other 
equipments for the expedition. If the cable can be 
successfully hauled over the "mesa's" summit the party 
will rig a boat.swain's chair 011 the cable, and thus be 
able to ascend to the top of the tableland. 

,..e ... 
STATURE AND WEIGHT. 

These anthropological elements are discussed in a 
highly satisfactory manner by Dl·. ·Buschan, of Stettin, 
editor of the Central blatt fUr Anthropologie, in the 
" Real Encyclopadie del' Gesammten Heilkunde," now 
publishing in Berlm. 

In America no tribe is mentioned with an average 
under 1 '60. The tallest are undoubtedly American, 
some (doubtful) Caribs of the Orinoco at 1 '84 and the 
Tehuelche of Patagonia at 1 '78.  

The article on the weight gives abundant informa
tion about the relative weight of the brain and other 
organs. 

Both articles contain a very complete bibliography 
of the recent BCientific literature of the SUbjects. 
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THE NEW TWIN SCREW EXPRESS STEAJrISHIPS OF 
THE NORTH GERlIAN LLOYD COMPANY. 

J citutific �mtricau. 
are double enders. In addition to the vast machineJ'y 
described above, there are in the engine and boiler 

The year 1897 will be memorable in the history of the rooms a large number of pumps and auxiliary engine«, 
North German Lloyd Steamship Company and will in which are included fOllr large dynamos for electric 
mark a decided advance in the development of trans- : l ighting, a refrigerator pump, four powerful centrifu
atlantic travel ; for at no period has any of 
the great steamship companies accomplished 
or even approached the feat of adding six 
lir",t-class passenger steamers to its fleet in 
a single year. The performance is the Illore 
J'emarkable when we bear in mind that 
four of these ships are of over 10,000 tons 
register and between 500 and 600 feet long, 
and that two of them are to be over 600 feet 
in length and to show a speed of 22 knots 
on their trial. Moreover, if the calculations 
of her designer are correct, the queen of the 
new fleet will be the fastest as well as the 
largest steamer on the seas, and will enA ble 
her owners to hold the much coveted 
.. blue ribbon " of the Atlantic until a suc
cessful competitor shall be launched by some 
other line. 

'l'he four boats of 10, 600 tons and 15 knots 
speed will belong to what is known as ., the 
Twin Screw Passenger Service of the North 
German Lloyd. " The boats of this service 
combine great cargo-carrying capacity with 
a considerable accommodation for passen
ger«, and although the speed is moderate, 
the service and general provisions for the 
llomfort of the passengers are fully up to the 
first-class standard. The other two boats of 
the six are practically sister ships, the speed, 
horse power and accolllmodation' being 
identical. The larger boat will be known as 
Kaiser Wilhelm del' Grosse, and it is 
promised that she will surpass the boats 
that are now running on the Atlantic on 
every point of comparison. Her dimen
sions are as follows: Length over all, 649 
feet; beam, 66 feet ; depth,  43 feet ; displace
ment, 20,000 tons; horse power, 28,000: and 
speed, 22 knots. 

being disabled at the same time is very remote. In 
her general appearance, as in her size and speed, 
the new boat resembles the Campania and Lucania 
more than any other liner at present in service. She 
has the same straight stem, graceful sheer (slightly in-

crea�ed over' that of the Cunard boats), and 
two pole masts placed well forward and well 
aft. The chief difference in the appearance 
of the ships will be iu the smokestacks, the 
Campania having two of 20 feet diameter 
and the Kaiser Wilhelm four of 12 ·feet 2 
inches diallleter, the former reaching to 120 
feet above the grate bars and the latter 106 
feet above the keel. Owing to the fact that 
the enormous size and height of the funnels 
in the Cunard boats somewhat dwarfs the 
other proportions of the ships, the palm for 
grace and beauty will probably be awarded 
to t.he new comer. 

The Kaiser Wilhelm was built in the yards 
of the \Tulcan Shipbuilding Company, Ger
many. The launching took place on May 4 of 
this year, and she is scheduled to make her 
first trip to New York on September 4. 

By the courtesy of the North German 
Lloyd Company we are also enabled to pre
sent our readers with views showing the 
constl'Uction of the sister boat, the Kaiser 
Friedrich, which will be placed on the route 
shortly after the Kaiser Wilhelm. She is 
being built by F. Schichau, of Danzig, Ger
many. whose uniform success in the con
struction of high speed vessels is a guarantee 
that the contract mark of 22 knots will be 
easily reached. ,As we have already ex
plained, the Kaiser Friedrich is a sister ship 
only in point of passenger accommodation, 
engine power and speed, the Kaiser Wilhelm 
being of considerably greater displacement. 
For convenience of comparison the details 
of these boats are given in the same table 
with those of the Lucania, the new White 
Star liner Oceanic and the Great Eastern. 

The motive power consists of two triple
expansion, four cylinder engines, each work· 

THE FRAMING OF THE KAISER FRIEDRICH. 
On looking over the dimensions, horse 

power, etc. , one is led to select the Kaiser 
Friedrich as being likely to show the greater 

ing on four cranks. The dialuetel' of the cylinders is 
as follows: High pressure cylinder, 52 inches ;  inter
mediate cylinder, 89%, inches ; two low pressure cylin
ders, 96% inches. 'fo secure a perfect balance the four 
cranks are set 100', 100', 100\ and 60', the odd dimension 
being adopted to cOlllpensate for the lighter weight of 
the low pressure piston. This arrangement is known as 
the Schlick system, and it is  said to show very excellent 
results. The propellers are constructed of bronze. 
They are 22 feet 3%; inche!< in diameter, with a pitch of 
32 feet 10 inches, and each weighs 26 tons. The crank 
shafts and screw shafts are 24 inches in diameter. 
They were made at the famous Krupp establishment 
at Essen, and they are specially interesting as being 
constructed of nickel steel. The screw shafting is 198 
feet in length. 

The bedplate and framing is of cast steel , and it will 
be noticed that the air pumps and condensers are not 
connected to the main engines. In conformity with 
the latest practice, these are operated by separate 
engines and are placed in the wings of the ship. The 
small engine seen at the forward end of the main 
engine is for turning over the cranks. There is also a 
separate engine for starting and reversing. The two 

gal pumps, two ail' pumps and many other compact 
machines which bring the total in the engine and 
boiler rooui alone up to forty-seven. In a.ddition to 
these there are twenty·one engines 10(lated in various 
parts of the great ship, which are used for working the 
winches of the various cranes and hoists, and for ope
ratmg the capstans, hoisting the anchors and perform
ing the many operations connected wit·h the bertHing 
of an At.lantic l iner. 

In the construction of the Kaiser Wilhelm der Grosse 
special attention has been paid to the question of safety, 
and it is reason&.bly concluded that she is not only un· 
sinkable, but proof against complete di&ablelllent. 
She is divided by 16 transverse bulkheads, specially 
braced and stiffened, extending in every case to the 
upper deck, and her bottom for the whole of her length 
is constructed on the cellular principle. Her great re
serve of flotation in case of collision, due to the above 
construction, is doubly assured by the enormous pump
ing capacity of the engine and boiler room plant. 
Should the plating be ruptured either by collision or 
grounding, it will be possible to connect a dozen power
ful pumps with the leaking compartment, whose COI11-
bined efforts can discharge 3,600 tons of water from 

THE KAISER WILHELM: DER GROSSE. 

condensers have a total cooling surfaee of 35,522 square I the ship every hour. To guard against the danger of 
feet; they contain 11,060 separate tubes, which, if the incoming water flooding the furnaces of the boil
joined end to end, would comprise a length of 25 ers, and thus disabling all the pumps, the four groups 
miles. of boilers are each placed in separate watertight CQm-

Steam is furnished by fifteen boilers, of which twelve partments, so that the possibility of all the boilers 

speed of the two new boats. It will be noticed that, 
although the Kaiser Wilhelm is of a thousand tons 
greater displacement than the Lucania, she is to be 

Great Eastern . • .  
Lncania ...... . 
Kaiser Wilhelm, 
Kaiser Friedrich, 
Oceanic ...... : . 

Length I Dis· Horse I Sea 
Over All. Beam. Depth placement. Power Speed. 

___ ,_ _ __ ._1 __ -I Knots. 6'0 feet. � feet. 118 feet. 32,160 tons. 6,000 11 620 6!j� " 43 .. 19,000 •• *30,000 *22'01 
649 H 66 H 43 H 20.000" 28,000 2'2 �\l9 .. 164 .. 41 .. 17,500 " 28,000 22 704 H 68 H 50 U"25,(X)() u . . . . \ .... 

* Trial horse power, 3-3,000; trial speed, 28� knots. 

furnished with two thousand less horse power. On 
the other hand, she is twenty-five feet longer on the 
water line (twenty-nine feet lon�er over all), the ratio 
of beam to length in the case of the Kaiser Wilhelm 
being 9 '5 and for the Lucania 9 '2 ; moreover, it is 
probable that her lines are much finer than those of 
the present greyhound of the Atlantic. 

In any case, it is certain that the close of the season 
WIll see an exciting struggle for the blue rIbbon of the 

Atlantic, and it will be an interesting question as to 
how far the new German boats can exceed the' perform
ance of the Lucania, when, in 1895, she maintained an 
average speed across the Atlantic of 22'01 knots an 
hour. 
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J tltntifit �lUtritan. 
A NEW PRINTING TELEGRAPH INSTRUlIIENT, starting point, or zero, the other 37 keys including let-

, A printing telegraph instrument which is j ust being tel'S of the alphabet, figures, and a key for returning 
introduced, and which is as simple to operate as the for new line, The space key is usually down when the 
ordinary type writer, is shown in the accompanying current is on, to lock the pin cylinder from revolv
iIlustrations, one of which represents a combined trans- ing. If any other key is pressed down, its lever arm, 
mittel' and receh'er, and the other the receiver alone. coming up under the pin cylinder, pushes back a hori
It is of the class known as pa ge printers, and prints on zontal bar latch and releases a lever then up and is itself 
a sheet or roll of paper six inches wide, after the man- in turn caught by the same latch and held until an
ner of a typewriter, a type of instrument which has at- other key is pressed down. As lIOon as one lever is re
tained considerable popularity during the past two leased and falls, the pin cylinder begins to t:evolve and 
years, but whose use has been restricted by its slow continues until another pin on it comes against the end 
speed and the somewhat complicated details connected of the ascending lever. The revolving pin cylinder, by 
with its operation, By the new instrument herewith determining the number of impulses sent out, controls 
illnstrated 2, 200 words an hour are readily transmitted, the rotation of the type wheel. The cylindt'r has 
as against only 900 or 1 , 000 words an hour by the old geared to it a revolving commutator which reverses 
one, a perfect record being kept of the message sent in the current on the line. Each character key pressed 

down corresponds to a different n umber of 
impulses, and any motion in the pin cylin· 

L oo< """ . p .. " 0" ... ,_ -. , . del' of the transmitter ' is exactly duplicated 
'H_a� .. " .,,� ., �'"' by the type wheel shaft of the recei vel'. 

The receiver has a type wheel with at
tached rotating power, an armatUl'e on the 
left, moved back and forth by magnets, re
leasing the type wheel shaft and allowing 
it to revolve step by step. The number of 
steps is determined by the number of im
pulses of current sent out by the trans
mitter. The paper is stationary, and the 
type wheel carriage moves horizontally from 
left to right, being checked at each step, 
that a small hammer may strike the paper 
against the character opposite it on the type 
wheel. When the carriage has been moved 
to the extreme right the operator depresses 
a key, when the carriage is drawn back and 
the paper is fed upward a short distance for 
a new line of printed matter. The instru-

RECEIVER-NEW PRINTING TELEGRAPH. ments Illay be set up and primarily adj usted 
by any intelligent person, when they Illay 

ordinary figures and alphabetical characters, and no afterward be operated by any typewriter, and with
attention whatever being necessary at the receiver. Its out difficulty kept in operating adjustment. 
simplicity and reliability especially commend it for use • ' . ' • 
on railroads and on private lines, no expert operator Is Baldness Contaglo u s 1 

being required, as well as for all purposes where the 01'- Dr. Sabouraud, in the Annales de Dermatologie, 
dinary tickers are employed. The instrument is cov- firmly believes that the disease is contagious, and that 
ered by numerous patents, and is being placed before barbers' instruments are the most common carriers of 
the public by the Printing Telegraph News Company, the contagion ; but as customers come and go from 
of New York. More than thirty of the new instruments one barber to another, it is difficult to trace each case 
have recently been put into daily use in Chicago, and to its source. Starting with the theory of the microbic 
200 Illore are almost completed ready for shipment for origin of the disease, Sabouraud has worked out a 
the same city, to be placed in immediate service. The strong chain of evidence in its support. He tells ns 
instruments and switchboards are all made in the shops that the typical hair of Alopecia areata is fonnd at the 
of the company in New York City. edge of an advancing patch, and is a stump of long 

The transmitter, with the generator of electricity, hair that has remained in the scalp. It is club shaped, 
may be regarded as forming one part of the system, the or like an interrogation point. Its diameter becomes 
receiver, with the line wire, forming another part, in less as we go toward the root, and its color is lost. 
the transmission of messages to a distance, but these These hairs are always a sign of an advanci ng patch, 
two parts are united in the combined instrument. A and are not found in old patches. The meduIlary (or 
small electric motor takes the place of the weights and pith) canal of these hairs is normal above, altered in 
springs formerly used, and the electric power necessary the middle, and completely wanting at the root. The 
may be obtained by simply attaching it to an ordinary root is not bulbous and hoIlowed for the papilla, but 
direct current incandescent lamp socket, the current in the form of a turnip. . . . Utricules that are full 
being controlled by suitable resistance, thus doing away and closed are found among the sound hail·s. They 
with the care and maintenance of batteries. The trans- are filled with joined strata of epiderm ic cells, and 
mittel' sends out impulses of current-each in reverse contain in theil' centers, like a larva in a cocoon, com
direction to the next preceding or succeeding one-and I pact clusters of lIl icrobt's, a pure cultm'e of the smallest 

" . 

bacillus known. . . . . 
As it grows old it may be 
one qnarter millimeter (0'01 
il lCh ) wide and one-half to 
one millimeter long, and 
COIllIlIli. shaped, or bent. 
The young bacilli are a 
little swoIlen in the centel', 
and their ends are blunt. 

Each utricule 
contains miIIions of them. 
. . . . This bl\cillus is 
regarded as the probable 
cause of the disease. 

4' . ... 

A lU:u nlclpallty Engagel!! 

In .J o u rnalism. 

Dresden owns a singular 
piece of property, says the 
Home Journal . It is a 
morning newspaper, t h e  
Dresdener Anzeiger. This 
daily paper, upon the death 
of its last proprietor, was 
willed to the city upon 
condition that all profits 
arising therefrom should 

TRANSMITTER AND RECEIVER-NEW PRINTING TELEGRAPH. be spent upon the public 
parks. This year a large 

controls the number sent out. It has a pin cylinder, playground of nearly eight acres was purchased from 
rotated, when released, by the motor, and a keyboard Prince George, the king's brother and heir apparent, 
with 39 keys, the upper left hand one being a unison and it will be ready for use next spring. The paper 
key to release the pin cylinder and allow it to revolve continues to hold the respect of all citizens, for the 
indetlnitely. A lower left hand space key stops the pin trust has been carried out in the broadest spirit, and 
cylinder at a blank point with which the printing me- the paper has never been employed to foster any school 
chan ism of the receiver is brought into unison as a of opinions. 

THE " NE/)STYLE." 

The accompanying illustrations represent a simple, 
inexpensive, and convenient apparatus for duplicating 
letters, circulars, notices, reports, etc. , written origi
naIly with the N eostyle pen, or with the typewriter on 
a sheet of patented stencil paper. It is manufactured 
by the Neostyle Company, Nos. 96-102 Church Street, 
New York. The typewriter stencil paper is a very 

THE " NEOSTYLE " PRINTING APPARATUS. 

porous Japanese paper rendered imperviom to ink by 
coating it with wax. The impact of the type in the 
typewriter forces the wax out of the porous paper 
where the type strike, thus making a stencil of the 
sheet. A thin tissue protecting sheet is used to prevent 
the wax fiIling up the types, and a silk gauze sheet is 
used at the back to receive the wax forced from the 
sheet in making the stencil. This sheet differs from 
other stencil sheets inasmU(�h as no folding is necessary 
when putting it into the typewriter, and consequently 
no varnish is required to cover cracks caused by fold
ing. The stencil sheet is cut the same size as an ordi
nary sheet of typewriter paper. 

To obtain any number of copies from the stencil, a 
sheet of patent porous paper, porous in the center and 
having a waxed border, is stretched in a printing 
frame, The stencil is then laid against this porous 

MAKING COPIES ON THE " NEOSTYLE " PRINTING 
APPARATUS. 

sheet, to which it adheres by capil lary attractioll ,  the 
sheet to be printed upon is placed upon a flat bell 
heneath the frame, and the latter is pressed dowll 
upon the paper, when the copy is made by passing an 
inking roller over the upper surfa ce of the porous 
paper held in the frame, the ink penetrating where the 
stencil is made. The printing frame is spring hinged, 
and the suction as it rises causes the printed copy to 
partially lift and fall obliquely through a slot at the 
back of the frame into a basket, as shown in the larger 
view. A kind of soft printing ink is used , which 
readily penetrates into the paper and almost instantly 
dries. The stencil is removed by simply pulling it 
away from the porous sheet, and the same sheet of 
porous paper may be used for a number of different 
stencils. The work is a close imitation of actual type
writing, and copies may be taken at the rate of twenty 
a minute. Copies of electrotype!! may be made by im
pressing them upon the stencil sheet, and Illusic is du
plicated by making the notes upon the stencil sheets 
with suitable punches, paper speciaIly ruled therefor 
being provided. 

The ink supply is furnished from a collapsible tube 
mounted at one edge of the ink table, the nozzle of the 
tube being connected to a tube mnning under the ink 
slate to an opening formed in the surface, as shown by 
the dotted lines in the small view. Attached to the real' 
end of the collapsible tube is a key, by turning which 
the ink is forced out upon the slate as desired, .the key 
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winding the body of the tube around itself and eventu
ally forcing all the ink out of the tube with but the 
slightest effort and without waste, and obviating all 
necessity of handling the ink tube. The machine is 
furnished with a small automatic indicator which regis
ters the number of copies printed. The two side and 
central flaps are so arranged that when the machine is 
closed it forms a small triangular cabinet, which takes 
up about eighteen square inches of floor space and can 
be set in any corner of an office. 

pied a building in Washington Street from 1835 to 1891, 
when the building was destroyed by fire. In 1888 the 
I nstitute began a new lease of life ; instead of a fossil 
society it sprang at once into an educational power 
which is recognized all over the country. This 
renaissance was largely due to the enthusiasm of Prof. 
Franklin W. Hooper, whom Brooklyn may thank for 
the museum and wonderful growth of the Institute. 
On June 1,  1888, there were eighty-two members ; on 
June 1, 1896, there were four thousand one hundred and 
sixty-eight members. The educational work of this 
organization is chiefly conducted by lectures, of which 
perhaps a dozen are given each season under the 
auspices of the Institute as a whole. The others are 
provided by the several departments, which are 
really independent societies, which may be compared 
to the States of the Union, the Institute standing in 
the place of the Federal government. 

brows. Here and there on the pendants and frontlets 
gilding adds a metallic sheen. 

• I . a  .. 
The Brooklyn In.titute'. N e'W HOlDe. 

The new museum building of the Brooklyn Institute 
of Arts and Sciences was formally opened by a recep
tion on Wednesday. June 2, and on June 3 the build
ing was opened for the first time to members. The 
first exhibition of the institute is the choice loan col
lection of nearly six hundred paintings. The new 
building is located on the Eastern Parkway, a splendid 
boulevard. The new building measures 193 X 71 feet. 
It is only about one thirty-second of what the com
pleted structure will be. In 1889 an act of the legisla
ture secured a site and made the museum a possibility. 
The institute was incorporated in 1890, and plans for 
the build ing were made and the design accepted. The 
architects of the new building were Messrs. McKim, 
Mead & White, and the building is specially happy in 
its arrangement for m useum purposes and for carrying 
on the educational work of the institute. The plan of 
the first or principal floor of the completed building will 
be as follows: Through the center axis of the building, 
and running north and south and connecting the two 
main entrances, is the great hall of sculpture divided at 
the center by the Memorial Hall, which occupies the cen
ter of the building. In the part north of Memorial Hall 
will be placed the best reproductions of ancient 
sculpture, and in the part south of Memorial Hall the 
best representatives of modern SCUlpture. Along the 
east and west axis of the building will be locat.ed at 
the east end the large auditorium for lectures, con
certs, etc. , and at the west end the great exhibition 
hall for loan collections. The auditorium and exhi
bition hall opening at the center of the building into 
the Memorial Hall, form a grand, sllite of rooms. 
The remaining parts of the first floor will be occllpied 
with collections representing th.e history of architect
ure, sculpture and allied arts. The northeastern 
court, with the adjacent galleries. will be given up to 
Chaldlllan, Assyrian and Egyptian art, and to Ameri
can and Eastern prehis:oric archlllology. The north
western court and the adjacent galleries will 
be devoted to Grlllco - Roman art. The south
western court and ' adjacent galleries will be 
for medilllval art, including Byzantine, Romanesque 
and the different developments of Gothic art. The 
southeastern court and adjacent galleries will contain 
the history of modern art, including the different de
velopments of the Renaissance, Moham medan art, 
Chinese art, Japanese and recent art. The type rooms 
will be constructed in the four sections of the museum 
to i llustrate each of the great art movements in ancient, 
medilllval and modern times. The four great courts 
will be covered with glass at the roof of the building 
and will contain the larger objects. The great audi
torium and the large exhibition hall will each rise 
through the stories of the museum and have galleries 
on the second and third floors. The second floor will 
be occupied chiefly by the literary and scientific de
partments of the institute. Various lecture rooms will 
be provided as well as ample storage space for scientific 
apparatus. There will also be ample room for the 
various scient.ific collections, of which the institute has 
already a considerable number. 

The third floor will be occupied by the music room, 
library, picture gallery and galleries for domestic art 
and science. The central part of the building will rise one 
story higher, and the other parts of the building will be 
occupied by the departments of engineering, electricity 
and chemistry, and will also contain schools of paint
ing, sculpture, architecture and photography. The 
basement contains lecture rooms, offices, apparatus for 
heating, ventilating, etc. 

The polychromy of statues was not an absolute, in
flexible rule that rigorously bound all artists alike, but 
if not an absolute law, it was, at least. a custom to 
which the taste of antiquity submitted gracefully. We 
find at the very outset written evidence to overcome 
our doubts upon the matter. The principal texts 
which in any way allude to statues have long since 
been collected and commented upon, and they spread 
over a long period-from the fourth century of our era 
to a very advanced date in the times of the emperors. 

From October 1 to June 1 there are on an average 
flve hundred lectures, to which admission is free to all 
members of the institute. There are in addition a 
large num ber of other lectures and special courses of 
lectures to which members contribute a part of the 
cost. These lectures are often given by people of na
tional reputation, as Lieut. Peary. Prof. William H. 
Goodyear, Edward E verett Hale, John Fiske, John 
Burroughs, Miss Parloa, Dr. T. C. Mendenhall, Gen. 
Greely, E. J. Houston, Sir Archibald Geikie, Sir Wil· 
l iam Dawson, etc. There are many exhibitions held 
during the year. and a considerable amount of original 
work is conducted, as, for instance, th e Brooklyn In
stitute Survey of Med illl val Italian Buildings, which 
enabled Prof. Goodyear to make his remarkable dh'
coveries, which have already been referred to in these 
columns. ' 

. . . ' . 
Polychromy In Greek Statuary. 

M. Maxime Collignon, in the Revue des Deux Mondes, 
gives a very interesting paper upon polychromy in 
Greek statuary, of which the following is a brief ab
stract. In order to explain the use of polychromy in 
Greece, frequent reference is made to the influence of 
the climate, to the peculiarity of the intense light, 
which often blinds the "ight, and which, on hot sum
mer days, drowns, as it were, the shapes of things and 
their outlines. This argument has not lost its value ; 
it has often been invoked, and we are still quite 
ready to acknowledge that a privileged sky evol{ed in 
the Greeks, as in the Egyptians and the Asiatic.s, an in
stinct and a necessity for color ; but polychromy exists 
already in primitive Hellas long before art was suffi
ciently advallced to understand its laws and to analyze 
its harmony. At a time when statuary was represented 
by a few wooden statues, painting was a never-fail ing 
complement of these works. It serves to conceal short
comings and gives to the work a semblance of life. 
Ancient writings allude more than once to such wooden 
images, which we re produced and adorned with colors, 
even into the classic period. During the seventh cen
tury before our era, sculpture began to employ a mate
rial more durable than wood. If wooden statuary al
ready required the use of colors, sculptures of soft stone 
exacted it likewise as an indispensable complement. 

The sculptor who uses this pliable material that 
yields so read.ly to the chisel cannot reproduce all the 
details of the shapes that make up his model. His eye 
was shocked by the defect in the stone, by the rough 
and uneven aspect it presents. There was a call for 
painting here also, as it played its part to conceal the 
imperfections in the material, to 'beautify the work and 
to give to the statue its final, definite form. In such 
cases polychromy ought to be as complete as possible, 
and it is thus that the monument shows it to us. So we 
obtain a well established law for primitive Greek art, 
whether the work is a statue or a bass relief. Sculpture 
in soft stone requires complete coloring. 

Marble is for us a rare and costly material. This no 
doubt was one of the reasons why the idea of poly
chromy was for a time looked upon as a kind of sacri
lege. The use of the new material did not at once 
cause old habits to be abandoned. Polychromy has not 
disappeared. It was only somewhat changed. A safe 
instinct warned the sculptors that this close and highly 
polished grain, this warm transparency, this gentle 
glo w. must all contribute to the beauty of artistic work ; 
and the problem which they had to solve was to con
ciliate the exigencies of the material with those of 
color. This problem archaic masters were bent upon 
solving, and they did it with as mlich good taste as 
decisiveness. 

As time went , on the GreE:k sculptors emigrated to 
Italy, and to satisfy the demands of their Roman pa
trons they multiplied copies of celebrated statues, and 
it is interesting to inquire whether polychromy sur
vived these new conditions and became acclimatized 
under the Italian sky. Instead of proscribing the 
union between sculpture and painting. the Italian 
taste eagerly accepted it. We do not flnd that it gives 
way to monochromatic sculpture. In the time of 
the emperors colored marble statues were produced 
which might be called " natural polychromy," which, 
if they do not secure our admiration, at least excite 
our curiosity. How could painting by the side of 
statuary art so daringly many-colored fail to maintain 
its rights, protected as they were by old tradition and 
by the prestige of Hellenic art ? It maintained them 
so well that it is to Grlllco-Roman sculpture we owe 
very many and very conclusive specimens of colored 
statues. In Pompeii we find in frescoes reproductions 
of painted statues with a well sustained tint for

' 
the 

fleshy parts. Statues in gorgeous polychromy dating 
from the flrst year of our era have been found. 

In 1885 the director of the Albertinum in Dresden 
organized in the Berlin National Gallery an exhibition 
of polychromatic statuary belonging to all countries 
and ages, from Egyptian statues in limestone to painted 
marble busts and figures by contemporary artists. 
Efforts have been made to restore some of the statues, 
in order to give them back a little of their old glory. 

M. Collignon concludes by saying that Greek poly
chromy is above all conventional. At a later period, 
when art had progressed, far from claiming to have 
conquered, it knows how to respect the noble material 
which artists used for their purposes, to play a sub
ordinate part to sculpture and to lend it very disc.reet 
as"istance. Its part to play is not, as has been said, to 
" attempt an impossible fraud, " but to enhance the 
charms of perfect form. For the same reason, it must 
al ways be a very delicate art. all in dainty tints, hostile 
to violent exaggerations and well able to resist the 
temptations of realistic art. Now, when we admire the 
marvels produced by industrial art in Greece, the deli
c.ate coloring of the little terra cotta flgurines, we must 
highly honor the painters of the statues. We do not 
know exactly what a work may have been in which a 
Praxiteles and a Nicias combine their efforts, but we 
do know that it required all the exquisite taste and 
all the science of the great masters to realize in the 
Tanagra figurines the harmonious alliance of form and 
of color. 

Electrical Engineer. at Niagara. 

The twentieth annual convention of the National 
Electric Light Association opened at Niagara Falls on 
June 8. There could not have been selected a better 
place for such a meeting, considering the progress 
already made in the utilizing of the water power of 
Niagara by the aid of electricity and the prospects of 
its greatly enlarged use in the near future. In addition 
to reports of committees and the discussion of subjects 
of special interest to electricians, the following papers 
were to be read before the convention: " Standard· 
izing Prices for Incandescent Light and Power," by J. 
B. Cahoon. .. Municipal Lighting," by W. Worth 
Bean. " Correct Method of Charging for Product," by 
C. L. Edgar. " The Niagara Power Transmission 
Line," by J. G. White. .. Profitable Extensions of 
Electrical Supply Stations," by Arthur Wright. " The 
Induction Factor, a New Basis of Dynamo Calculation 
and Classiflcation," by Prof. Charles A. Carus-Wilson. 
" Recent Progress in Arc Lighting," by Prof. Elihu 
Thomson .. " The Daylight Work of Central Stations, " 
by T. C. Martin. " Niagara Power," by L. B. Stillwell. 
" Polyphase Motors, " by B. F. Lamme. " Frequency 
Transformation," by Lieut. F. Jarvis Patten. .. Rota
ries for Transforming Alternating into Direct Cur
rents," by C. F. Scott. 

. ,  . . .. 
Lord K.elvln on the Age of the Earth. 

The Memorial Hall will constitute the center and the 
crowning feature of the building, and will rise from 
the first floor to the arch of the central dome of the 
structure. It is·designed to commemorate the lives of 
those who have been most distinguished in their service 
to the country, State and city. Of course, it will be 
many years before the splendid museum building will 
be completed in its entirety, but when the remarkable 
growth of the Metropolitan Museum of Art and the 
American Museum of Natural History is considered, 
it seems possible that the entire project can be carried 
out, before a very long period of time has elapsed. 

There is really no more reaMOn why Greater New 
York should not have thlee museums devoted to arts 
and sciences than London, which has its three great 
museums. The feeling after visiting the great museums 
and galleries of London is that, if they should all 
be consolidated in one, the mass of material would be 
so great that a large part of its power to impart pleas
ure anq instruotion would be lost, 

The Brooklyn Institute of Arts and Sciences occu-

The statues of women gathered together in the 
Museum of the Acropolis are well known. The minute 
carefulness of the execution warned us that the art of 
working in marble reached its highest technical per
fection, so that any progress to be made thereafter 
could only be a progress in style. Polychromy now 
follows established rules and no longer proceeds by 
experiments. Dull, solid colors without transparency 
stand out from the marble which forms the ground. 
The tones which prevail in this scale of color are always 
the same as those used in monumental polychromy
that is to say, red and blue. A few fine black lines 
marked the details of the eyes and the arch of the eye-

Lord Kelvin, in an address upon the earth as an 
abode fitted for life. has summed up the evidence into 
what must be accepted as the latest dictum of science 
regarding this obscure point. The old idea was of a solid 
earth nearly 20,000,000,000 years old, but modern science 
makes an immense reduction in this estimate. He was 
able to say with confldence that the earth solidified 
between 20,000,000 and 30,000,000 years ago. The latest 
estimate of the time required for the formation of all 
strata since the beginning of the Cambrian rocks is 
17,000,000 years. Lord Kelvin declares that the earth 
could not have been habitable mON than 30,000,000 
years. 
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RECENT INVESTIGATIONS OF X BAYS. 
BY WILLIA..K H. BALE, PH.D. 

$ t itutifit �lUttitau. 
negative with a microscope, however, discloses a very 
faint dark line running through the image of the 
wire, which exactly corresponds with the bright inter
ference lines caused by diffraction of rays of light, as 
shown in the following much magnified picture : 

Science Note •• 

Prof. Arthur W. Wright, of Yale University, inter
ested so many in his description of his investigation 
of experiments with X rays at the meeting of the 
National Academy of Science, last May, that a more 
lengthy account of what has lately been ascertained 
will doubtless be of interest. A recent visit to his 
laboratory at New Haven, Conn. , found him busy ex
perimenting on the X ray work. He showed me all 
the results of his recent work at the Sloane Laboratory. 

To determine the nature of the X rays has, from the 
beginning, been a great problem for all investigators, 
and it sti l l  perplexes and baffles all. Are they, in 
reality, light· rays or rays analogous to light, but of 
much shorter wave length, or are they projected 
mattel" ? Both theories have advocates. Prof. Ogden 
N. Rood thinks that he has demonstrated the fact that 
they can be reflected to some extent, like rays of light. 
If every precaution is taken to remove the possibility 
of error in these experiments, they might not furnish a 
crucial test for either theory. 

W. N. Hartley and H. Ramage have recently exam
ined a large number of ores and minerals by means of 
spectrographic analysis, says the Mining and Scientific 
Press. Most notable is the wide distribution of gal
lium, which was found in 68 out of 168 specimens, oc · 
curring in most magnetites, bauxites and bien des, and 
nearly half the clay ironstones and manganese ores. 
Rubidium appears to be even more widely distributed, 
occurring in most iron ores. Indium was found in 
thirty minerals, including all the carbonates of iron 

W --------------------- w and tin ores and most bien des. Thallium, while less 

The only respects in which the X rays are thus far 
known to resemble rays of light are in producing 
fluorescence, and in blackening sensitized plates-pho
tographic action. Tesla and some others, therefore, 
still maintain that. they consist of projected matter. 

Obviously, if refraction or polarization can be de
tected, it would show an analogy to rays of light. Prof. 
Wright has, therefore, performed experiments to as
certain, if possible, whether these phenomena occur, 
but with only negative results thus far. 

His first care was to eliminate the source of error due 
to the use of prisms to determine refraction. The thick 
part of a prism absorbs more rays than the edge. This 
gives rise to an appearance as if the rays were bent 
toward the edge of the prism, an action directly op
.posite to refraction. 

To obviate this a piece of plain glass was used, placed 
1110 that rays would strike it at an angle of about 45° .  
As a test for polarization, a crystal of Iceland spar was 
placed beside it. A platinum wire was then stretched 
across the glass and the crystal. Rays of light passing 
through the apparatus are deflected both by the glass 
and by the spar ; they are also split by the spar so as 
to produce a double image of the wire. The effect of 
this refraction and double refraction is such that the 
straight. wire appears, when observed through this ap
paratus at the angle of 45°, to be broken and moved 
out of place by the glass and the spar, and to be also 
doubled by the spar, as shown in the following dia
gram : 

vv -----l 

G 1 . 5 .  

G ,  glass ; I 8 ,  Iceland spar; W .  wire. 

Fig. 1 .  

The picture taken by X ray:;, ho wever, is  :;hown in 
Fig. 2. 

w w 

G, gllU!s; I S, Iceland spar; W, wire. 
Fig. 2. 

In this case it will be noted that the wire is shown 
straight and no trace of refraction or of double refrac
tion can be detected. The glass used was about eight 
millimeters thick, and the distance traversed by rays 
going through it at the angle of 45° was about one 
centimeter. The Iceland spar was one centimeter in 
thickness, making the path of the rays a little over 
twelve millimeters. 

The displacement of rays of light by the glass was 
1 '4 mill . .  and by the spar 1 '0 and 1 '8 mm. , compared 
with 0 by the X rays. 

A further test was made by placing a crystal of Ice
land spar about an inch thick over a fine wire grating. 
The picture ta,ken by X rays showed no trace of refrac
tion or polarization. 

Fig. 3.-JlAGNIFIED IJIAGE OF PLATINUJI WIRE. 

Prof. Wright calls attention to the fact that this phe
nomenon may either be due to diffraction or to the de
flection of streams of radiant matter, as when a sand 
blast is directed against a rod, part of the sand is bent 
inward. 

Prof. Wright is now investigating this subject, and 
among his last experiments, since his return from 
Washington, he has taken pictures of a series of wires 
so arranged upon a plate as to occupy successively in
creasing distances from the photographiC plate on 
which their image was cast, and he finds that this faint 
inner line is not observable at very short distance from 
the wire, but becomes apparent when there is an inter
val of two or three inches between the wire and the 
plate. The following diagram shows about the angle 
at which the plate holding the wires and the photo
graphic plate were placed, the apparatus being viewed 
from above. 

A, plate holding wires, 1, 2, 3, 4, 5, 6; B, photographic plate. 

Fig. 4. 

Fig. 5 is the picture thus obtained, the wires being 
ma;.rnified for distinctness. 

Fig. 5.- JlAGNIFIED PHOTOGRAPH OF THE WIRES. 

The supposed diffraction line is not seen at all in 
wires 1, 2, 3, and 4 ;  is very faint in 5 and is most dis
tinct in  No. 6, being the wire most distant from the pho
tographic plate. 

Meantime, while conducting these abstruse investiga
tions, Prof. Wright has obt.ained some results of a very 
practical nature. Experiments were made wit.h eight. 
gallstones, the largest being about the size of a hazel 
nut. They were wrapped in rubber, and inclosed in the 
center of a piece of beef about three inches thick. The 
X ray picture showed them all, but with different de
grees of distinctness. In a subsequent picture the 
rays were passed through Prof. Wright's arm also, and 
the gallstones could still be made out, though very 
faint where the bone of the arm had been interposed. 

The importance of this application of X rays to Imr
gery is obvious ; and it is of special interest, because 
the stones are not calcareous, but of the nature and 
density of hardened wax, and hence it might have 
been supposed that they would be transparent to the 
X rays. Prof. Wright informs me, however, that all 
were from the same person ; and with the usual cau
tion of scientists, he reserves decision of the question 
whether gallstones from other persons would give the 
same result ; suggesting the possibility that those em
ployed in the experiment may have contained traces of 
calcareous matter which would render them less trans
parent to X rays than some others might prove to be. 

The publicity given to this result., however, will 
doubtless incite other investigators to further investi
gations, and this point may, therefore, soon be settled. 

A very unexpected result, however, and one which 
may prove to be of much importance, was obtained in 
certain other pictures of platinum wires. The wire 
used was hardly as thick as a pin. The picture of the 
wire appeared as a bright line in the negative, because 
the wire is opaque to X rays. Examination of the 

By enactment of Congress, the topographic as well 
as the geological maps and atlases of the United States 
Geological Survey may now be purchased by the pul 
lic. They are now sold at a merely nominal price. In 
quantities, they may be purchased for two cents each. 
Lists- af the maps may be had on application to the 
director of the survey. 

widespread, was frequently found. Iron and sodium 
were found in every specimen, and potassium in all 
but two, one a blende and the other a tin ore. Cal
cium, copper and silver were found in all but a few 
cases. Such a wide dissemination of gallium and in
dium is unexpected, and the same might be said of 
silver. Among metals not looked for by the authors, 
titanium is known to be found almost universally, and 
possibly the same is true of gold. 

The bill providing for taking the twelfth census and 
the establishment of a permanent census service was 
reported favorably on May 10. This bill was drawn up 
by the Hon. Carroll D. Wright in accordance with the 
joint resolution of Congress. The bill provides for a 
permanent census office at Wash ington, the duties of 
which will be the taking of the twelfth and each suc
ceeding decennial census and the collection of other 
statistical information in intervening years. The 
director of the census and assistant director are to be 
appointees of the President, but the assistant director 
must be an experienced, practical statistician. It is 
estimated that the annual cost of the permanent censlls 
bureau will be less th'an $500,000 per annum, and that 
the decennial enumeration with the tai:: nlation of re
sults will cost three or four million dollars more ; so 
that the permanent census bureau would cost far less 
than the eleventh census, which cost some eleven and 
one-half million dollars. Various items are to be 
omitted from the decennial census and considerable 
work is to be relegated to other bureaus. Certain 
classes of statistics are to be published annually. 

Mr. H. M. Richards, who has previously studied the 
effect of wounds on plant respiration, now describes 
(Annals of Botany, xi, 2!l) a course of experiments on 
the evolution of heat by wounded plants. He finds, 
says Natural Science, that accompanying the increased 
rate of respiration is an increase in the temperature 
of the parts affected. A kind of fever supervenes, and 
as in the case of respiration, the disturbance runs a 
definite course, and attains its maximum some twenty
four hours after inj ury. It is interesting to note that 
the attempt to rally from an injury is accompanied 
by somewhat the sallie symptoms, increased rate of 
respiration and evolution of heat, in plants as in 
animals. Owing to the nature of the case, the reaction 
is less obvious in the former than in the latter, and a 
delicate thenno-electric element was required to ap
preciate the rise in temperature ; b ut, compared with 
the ordinary temperature of plants in relation to the 
surrounding medium, the rise after injury is .• as great, 
if not greater, than in animals." The maximum in all 
the plants investigated was between two and three 
times the ordinary excess above the surrounding air. 
Potatoes proved the most satisfactory objects for expe
riment, and it was found that in massive tissues (such 
as potatoes or radishes afford) the effect of inj ury was 
local, whereas in the case of leaves (e. g. , onion bulbs) 
a much greater extent of tissue was sympathetically 
affected. 

The Royal Society recently gave its annual conversazi
one. It was attended by Lord Lister, the Earl of Rosse, 
Lord Kelvin, Sir John Lubbock, Prof. S. P. Thomp
son, Prof. Roberts-Austen, Dr. Ludwig Mond and many 
others. The exhibition of scientific apparatus included 
a few excellent novelties, among which were some illus
trations of the Dansac-Chassagne process of producing 
photographs in color. Mr. F. C. Atkinson exhibited an 
indicator made to register the power exerted by an 
oarsman. An ordinary indicator diagram is recorded 
on a strip of paper on the drum by a pencil rotating 
with the oar and moving vertically as the pressure of 
the oar compresses the spring. During the " swing for
ward," after a stroke has been recorded, automatic gear 
winds the diagram strip into a new position. while 
other gear permits of obtaining a diagram, if  desired, 
of only every fifth stroke. With this instrument details, 
both as regards style and horse power, can be secured 
of a course of five hundred strokes. Mr. Wimshurst ex
hibited the largest electrical influence machine in the 
world. It is to go shortly to the Victorian Exhibition 
at Earl's Court. Between the terminals it gives a spark 
of thirty-four inches. This machine is about three 
times as powerful as that made by Mr. Wimshurst for 
the Crystal Palace Exhibition. Prof. Roberts-Austen 
showed the microphotographic camera as used by him 
for producing the pictures of t.he sections of alloys. 
Prof. Oliver Lodge showed a very delicate demonstra
tion of Zeeman's discovery of the broadening of spec
trum lines by the action of a magnetic field on the 
source of light. Prof. Silvanus Thompson and others 
showed interesting experimentlS. 
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A REMARKABLE DOUBLE
· 

TREE. 

The SCIENTIFIC AMERICAN of December 8, 
1894, contained an interesting picture of a double 
elm. The accompanying cut of a double ash is 
from a photograph taken by Prof. William 
Werthner, of the Dayton High School. The tree 
stands near Waynesville, O. It is a very sym
metrical coalescence of two blue ash trees, 5 feet 
apart at the ground and at 15 feet above join
ing to form a perfect trunk that extends to a 
height of some 70 feet. Each tree is from 15 to 
18 inches in diameter, and each trunk, as well as 
the upper bole, is perfectly normal, nor does the 
fork show any signs of a flattening, ridge or one
sided coalescence. Hence, the union must have 
taken place when the trees were saplings. 

Is this a . .  natural graft," or did some Indian 
possibly use the saplings as part of his wigwam 
snpport and tie them so tightly as to induce a 
coalescence ? The size of the trees (considering 
the slow rate of growth of the blue ash) seeIils to 
make them antedate the white settlers in Ohio. 

A .  F. FOERSTE. 
. ' . , .  

PULPIT IN THE CASTLE CHAPEL AT 
ASCHAFFENBURG. 

The accompanying engraving is reproduced from 
t,he Building Edition of the SCIENTIFIC AMERICAN 
for September, 1896, in which some account of 
Aschaffenburg, a town in Lower Franconia, 
Bavaria, where the subject of the illm,tration is to 
be found, is givAn. The history of ASClhaffenburg 
goes back to Roman times, and it has long been 
noted for its educational establishment�. The · 
Pompeianum, a villa erected by King Louis of Bava
ria in 1824-49, in imitation of the house of Castor 
and Poll ux at Pompeii, is one of the sights of the town, 
as is also Abbey Church, which contains fine monu
ments. The schloss, or castle, with its foul' lofty towers, 
each 191 feet high, was erected in 1605-14. The pulpit 
was built in 1630 from designs by Georg Riedinger, of 
Strasburg. The name of the builder is unknown. The 
design of the pulpit is 
good, considering its datp., 
for it  was made in the 
midst of the Rococo peri
od. The combination of 
conventional 0 r n a  m e n  t 
with figures in the round 
and bass-relief has not 
usually been as successful 
except in the hands of a 
few of the best Italian 
SCUlptors. 

The original engraving 
of this handsome piece of 
wo:-k appeared in Blii.tter 
fUr A r c  h i t  e c t u l' und 
Kunsthand werk. 

_ ............ >4 .. _--
The G a g  n o n  ElectriC 

K a i l  r 0 a d at Butte. 
Montana. 

At the recent annual 
I l leeting of the Montana 
Society of Civil Engineers, 
President Herl'On describ
ed the Gagnon Electric 
Railroad, which the Colo
rado Smelting and Mining 
Company, of Butte, has 
the past year built to avoid 
the wagon hauls of its ores 
from the mine to the 
smelter. 

This interesting w 0 l' k 
has a total length of 2'7 
miles, says the Engineer
ing and Mining Journal. 
At the Gagnon terminal is 
a tunnel 254 feet long 
through the waste dumps. 
This tunnel is on a 70° 
curve, and has a grade of 
3 per cent. At the reduc
tion plant terminal the 
concentrator bins are ap
proached on a trestle with 
a grade of 2 per cellt and 
a 65° curve. The maxi
ilium grade for loaded cars 
going out: of the tunnel is 

. i3 per cent. Empty cars 
returning up M 0 n t a n  a 
Street have a maximu m  
grade o f  10 '62 per cent. 
'£his grade is from Park 
St.reet to the mouth of the 
tunnel, and is operated by 
an electric hoist plant of 
two 15 H. P. S P l' a g u e 
double reduction motors 
established at the mouth 

DOUBLE ASH NEAR WAYNESVILLE, OHIO. 

Photo. hy Wm. Werthner, Dayton, O. 

of the tunnel. A cable is attached to the cars at 
the tunnel, which is the summit of the 10 '62 per cent 
grade, and the cars are then let clown as far as Park 
Street. At this point the cable is detached and the 
cars then proceed to the reduction plant under control 
of the trolley and brakes, having then a maximum 
down grade of 7 '46 per cent. 

The cars are of 10 tOIlS capacity and are operated two 

A PULPIT AT ASCHAFFENBUIW BAVARIA. 

together. Each js. supplied with two 15 H. P. 
motors, and power is furnished from the city 
electric plant. Track and wbeel brakes are on 
each car, but the wheel brakes are ordinarily 
sufficient to control them, the track brake being 
used only in emergencies. The electric hoist will 
also probably be done away with, as the combina
tion of the two brakes is found to be efficient, 
even on the 10 '62 per cent grade. The road is 
owned by the Butte Consolidated Street Railway 
Company, the ore being hauled by them under 
contract with the Colorado Company. Mr. F. W. 
Blackford had charge of the construction of the 
line. 

• • • • • 

A Long DI .. e a nce Trial of the Torpedo Boat 
Porter. 

Following closely u pon the performance of the 
torpedo boat Porter on June 6, when she made a 

. record of 42 miles in 1 hour and 50 minutes, comes 
. the announcement that she has recently made the 

run around Long Island in 12 hours and 35 min
utes. As the total distance is about 300 miles, she 
IllUst have averaged from 23 to 25 miles an hour 
continuously for half a day. The little vessel 
left her moorings at the foot of Twenty-third 
Street at six o'clock in the morning, and the in
specting board was landed at Brooklyn at 6 :35 
P. M. the sal11e clay. The excellence of the work
manship on the engines is shown by the fact that 
they ran conti nuously at this high rate of speed 
without any mishap or heating of the journals. 
The highest speed for any one hour of the run was 
27 knots, which is about a knot and a quarter 

less than the highest speed attained on her first trial 
trip. 

While upon the subject of high speed vessels, it is 
interesting to note that the Ellide. a pleasure yacht 
which has been built from the designs of Mr. Charles 
D. Mosh er, has made a speed of 3372' miles an hour 
during a preliminary trial tl'ip on the H udson River. 
The Ellide is about 80 feet over all, with a beam of 8 

feet and a draught of 4 
feet. Steam is supplied by 
a Mosher water tube boil
er, and she is driven by 
quadruple expansion en
gines of 800 horse power. 
The boiler was not carry
ing a full head of steam, 
and it is expected that 
when the official t r i a  1 
takes place, the Ellide will 
prove to be the fastest ves
sel of any kind in American 
waters, if not in the world. 

• • •  
Production o f  American 

Chee .. e. 

A recent report of the 
United States Department 
of Agriculture shows that 
nine-tenths of the cheese 
produced in this country 
comes from the States of 
New York, W.i s c o n s i n ,  
o h i 0 ,  Illinois, Vermont, 
Iowa, Pennsylvania, and 
Michigan, i n  the order of 
t h e  i l' importance. The 
State of New York turns 
out half the total product, 
and the production of this 
State and that of Wis
consin represents m 0 r e 
t h a n  two-thirds of the 
total. The cheese made 
annually in the United 
States necessitates the use 
of milk from about 1,000,-
000 cows, and i ts value 
varies between $20,000,000 
and $25,000,000. In spite 
of the importance of the 
home p r o d  u c t i o n ,  the 
United States imports an
nually a b o  u t 9,000,000 
pounds of foreign cheese. 
The annual rate of con
sumption, which shows a 
slight tendency to decrease, 
is actually about 3 pounds 
of cheese per head of the 
population. The produc
tion amounted to 105,000,-
000 pounds in 1849 ; 103,-
000,000 in 1859 ; 162,000,000 
in 1869 ; 243,000,000 in 1879, 
and 256,000,000 in 1&39. 
The exports amounted to 
81 ,000. 000 pounds in 1893, 
74, 000, 000 in 1894, and 
GO,QOO,OOO in 1895. 
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JUNE 19, 1897·] Ititu tifit jmttitau. 
T HE  ANCIENT CITY O F  NEW AlISTERDAlI. cipal cause of the disappearance of the work and its 

We have published from time to time accounts of the present rarity. 
extremely high buildings which are being erected in the Another vel'y early view appears in Montanus' 
more crowded parts of the city of � ew York, particularly Travels in America. This view represents a town of 
along Wall Street and lower Broadway. Few, even of considerable importance ; the fort has grown into a for
the old residents of New York, appreciate the extent to midable affair and a lofty gallows occupies a prominent 
which the city is being rebuilt. This work of recon- place in the foreground. The city has grown with con
struction is being carried on to such an extent that few siderable rapidity under the fostering care of the Dutch 
of the very old buildings remain, and New York always 'Vest India Company, which early perceived in the de
presents the appearance of a distinctly modern city. velopment of the trading post of New Amsterdam an 
It is difficult for us to appreciate, therefore, that New opportunity of extending its cOIllmercial enterprises 
York is nearly three hundred years old, and that it is and of acquiring a firm hold in the new world. '.rhe 
described in the Dongon Charter as early as the year view which is reproduced in the accompanying engrav-
1683 as an " ancient city and borough. "  This charter ing, which is in size an exact facsimile of the original, 
is curious reading, owing to the provision that is made is a little later than the Montanus view. The date as
by the English governor toward preserving the cus- cribed to this view is 1667. It represents a thriving, 
toms and protecting the rights of the Dutch inhabi- prosperous town distinctly of the Dutch type, and the 
tants. The laws and regUlations governing the killing artist intended to convey some idea of its commercial 
of large and small game on the island and the regula- importance by introducing into the scene a number of 
tions as regards the fishing rights are very interesting. I important merchant vessels and a frigate. The view 
A1t.hough New York was described at that time as an was probably tak6n from Brooklyn Heights, some little 
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whose name will be found engraved in the left hand 
corner. 

The original engraving from which this reproduction 
was made was purchased in England several years ago 
by a collector of Americana residing in New York. 

• ' . 1  • 
Oillng Ships' Hulls. 

Experiments are to be made to determine the value 
of an invention by Rudolph Altschul, designed to in
crease the speed of vessels and to prevent corrosion and 
the growth of barnacles by coating the submerged 
portion of the ship with crude petroleum, says the 
Army and Navy Journal. The system is so arranged 
that in rough weather a large quantity of oil can be 
discharged along the sides of the ship and distributed 
over the surface of the water, thus providing a more 
effective method of greasing and smoothing high seas 
than any yet devised. The covering composition is an 
oleaginous preparation of tallow, calcined carbon and 
several other ingredients which the invent.or keeps 
secret. It is said that it hardens in the water and 
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THE CITY OF NEW AMSTERDAM AS IT APPEARED ABOUT 1 667. 

ancient city, it was by no means a large one, although 
it held a conspicuous place in the eyes of t.he world, 
owing to its political and commercial importance, anrl 
the part it was expected to !"lay in the development of 
the new world. Its prominence is i ndicated by the 
number of early prints which exist, which clearly show 
the course of its growth and development. 

The earliest known view of New York appears in a 
little Dutch book called the " Beschrijvinghe van Vir
ginia," published in Amsterdam in 1651. 

The island is represented as co.vered at the northern 
end by a thick wood, with a primitive fort at the south
ern extremity of the island, on t he present site of the 
Battery. A few scattered dwellings, some of them sub
stantial in appearance, surrounded the fort, A war 
canoe appears in the foreground, floating on the plarid 
surface of the Hudson, in peaceful contrast with t.he 
warlike appearance of the Indians who form the crew. 
This little work Is very rare, and is greatly sought after 
by collectors of Americana, Like many other rare 
works, its insignificant appearance doubtless is the prin-

distance below the present East River Bridge. At the 
extreme left may be seen the fort, which 'always occupies 
a conspicuous place, and quite properly, in all the early 
views of Manh attan. 'Vithin its walls and palisades 
was the gubernatorial residence, the barracks for the 
troops and the royal chapel, which formed aFl imposing 
feature of the landscape. Thither citizens repaired in 
case of disturbance, A canal or dike extended along 
the present site of Broad Street and is clearly shown in 
the view. The houses extended down to the water's 
edge, but it is difficult to trace the present outline of the 
shore, owing to the extent to which the island has been 
filled ' in and broadened at this point. two or three 
streets having been added on each side of the island, 
along the shores of the Hudson and the East Rivers, 
At t.he right of the picture may be seeu the palisades, 
which were erected along the line of Wall Street, in
tended as a defense against the hostile natives, and 
more particularly the hated English. who were expected 
to make an i nroad from New England. For this intel'
esting and rare view we are indebted to Peter Schenk, 

cannot wash off, and can be applied to submarine war 
projectiles, permitting double velocity. A series of iron 
flanges are fastened along the bottolll and sides of the 
ship below the water line, in which are inserted sheets 
of woven wire netting, lathing or sheet iron, covered 
with an absorbent composition saturated with oil. The 
flanges have a semicircular covering on top, below 
which runs a finely perforated pipe, which ejects a fine 
spray of oil against the inside of the flange and on to 
the sheets, from which it spreads downward. The oil 
is not carried away by the water, but through capillary 
attraction is spread, thus keeping the ship's hull 
greased without any waste of oil. It is said that the 
composition is a perfect carrier of oil under the surfa(le 
of the water, a feature which has never before been 
achieved and which will make oil perform below the 
water line the same service that it does in quelling a 
rough sea. It is claimed that, applied to any vessel, 
either stearn or sailing, it will increase the speed by at. 
least 25 per cent without augmenting t.he amount of 
lllachinery or the expenditure of f.eI. 
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A LARGE WHALE ON A CALIFORNIA BEACH. 

The male mammal shown in our illustration came 
ashore at Long Beach, Cal . ,  on Thursday afternoon, 
May 18, tail fir�t, and was made fast to a stake by a 
rope tied around the body next to the flukes. It gradu
ally settled in the sand as the tide receded, a..'! shown in 
the picture. It had apparently been injured, perhaps 
by a sword fish, as blood oozed from under it. It had 
spouted a few times when the tide was up, and lived 
until some time on Friday, opening its jaws several 
times. On Saturday and Sunday thousands of people 
from the oountry around, and from Los Angeles, 25 
miles away, came to see the sight. The citizens raised 
a purse, and W. E. Haskins, a taxidermist, was en
gaged to prepare the skeleton for mounting in the Long 
Beach Park. The captors, M. A. Cook, Will Settles, 
and Frank Bowers, workmen on the bluff close by, re
ceived $150 for their prize, and George E. Blount, 
section foreman on the terminal railroad, gave the 
following as its measurements : Extreme length, 63 '7 
feet ; length of jaw, 14� feet ; breadth of tail at points, 
12 feet ; breadth across back, 12 '3 feet ; length of fin, 
6'7 feet. It was a black whale, having a dorsal fin. 
The skin was about two inches thick, and but a very 
small quantity of oil blubber was found. Our view is 
from a photograph taken by C. J. Dougherty, and for 
the foregoing particulars we are indebted to William 
Galer, of Long Beach, Cal. 

• • • 
I ncandescent Light and Sight. 

Some interesting discussion has taken place of late 
in regard to the effect upon the eye of the Auer incan-

light becomes pleasantly diffused and of a healthy 
tone. 

In any case, if any app!"ehension should exist that 
the rays proceeding from an incandesc:ing mantle are 
injurious because of their chemical activity-an ac
tivity which in sunlight gives life to the ulant world
these rays could be readily and effectually filtered 
out by the simple expedient of surrounding the light 
with a tinted globe, such as red or orange, which need 
reduce but very little the originally high illulllinating 
power. Even then the light is over 100 per cent higher 
in illuminating value than the ordinary gas flame. 
Artificial light, of course, is most in request in the dark 
days of winter, and in that season, at the best of times, 
we receive but little more than eight hours' light from 
the sun, and then frequently it is largely filtered from 
its chemically active rays by the medium of a murky 
atmosphere. 

On the other hand, we enjoy in the sum mer just 
twice as much sunlight, which is then of greatly in
creased power, and the chemical activity of which is 
infinitely greater than could possibly be furnished by 
any known form of artificial light. Taking these shn
pie facts into consideration, we should almost expect 
to find in some form or other some manifestation of 
deterioration in the eyesight during the summer 
period, due to a largely increased exposure to the 
chemically active rays of solar light. We are n ot 
aware that any such manifestation has been observed. 
The argument that nature intended us to rest from 
the effects of light as soon as the sun is below the 
horizon demands, if it can be reasonably applied at all, 

tographer, who employs one or other of these colors on 
account of . their chemical inertness, is well known. 
Absence of sunlight is held to be synonymous with 
the absence of life, and the life-giving and invigorating 
qualities of solar light are largely, if not entirely, de
pendent upon the chemically active rays, and certain 
lines of scientific research have shown that without 
the phenomenon of insolation going on day by day life 
would be unendurable and finally extinguished. 
White light, therefore, as afforded in its entirety by 
the sun, is a necessity of existence. 

• • • •  
The GerlDan Popnlatlon. 

After a delay of three months the German Imperial 
Census Department has given us the exact results of 
the census taken in December, 1895. The Chronicle 
Berlin correspondent says the total population of the 
empire, including Alsace and Lorraine, reaches 52, 244, -
503, against 49,428,470 in 1890 and 41,058, 792 in 1871. 
That is to say, the population has increased 27 per cent 
since the re-establishment of the empire twenty-five 
years ago. The kingdom of Saxony in this period has 
increased 49� per cent, Prussia 29 per cent, Hesse 21 
per cent, Saxe-Ooburg and Gotha 24 per cent. Remark
able increases are to be noted in the populations of 
the two free towns and their dependencies. Ham burg, 
which in 1871 had a population of 338, 974, has now 
681,632, and Bremen has risen from 122,402 to 196, 278. 
A remarkable increase is also noticeable in sOUle of the 
smaller states, where iron and coal industries have been 
recently developed-for instance, in the two Reuss 
principalities frolD 134, 126 to 198,928. The increase in 

LIVE WHALE CAPTURED AT LONG BEACH, CAL., MAY IS-LENGTH 63 FEET. 

descent light, says the London Lancet. The · mantle 
of this incandescent system of lighting consists, as is 
now pretty generally know n, of !I. network of the rare 
oxides (chiefly of thorium, with a Sill all proportion of 
cerium), which on being heated in the Bunsen flame 
emits a brilliant white light. As Illi�ht be expected, 
this light is comparatively rich in the ultra-violet or 
chemically active rays that are identical with those in 
sunlight, and it has been urged that this richness in 
actinic rays may possibly be productive of inj ury to 
the sight. This at'gument appears to be based on 
measurements of wave lengths made by means of the 
spectroscope. 

. 

The arc electric light, it is said, has similar effects, 
but of a more pronounced character. As yet there is 
no evidence of experience, as far as we know-and the 
Welsbach light has now been in use for several years
that the slightest injury to the optic mechanis m where 
the system has been in use for domestic lighting has 
ever been produced ; and unless a person deliberately 
stared at the naked light for some hours every day it 
would be !jurprising to learn that real injury could be 
referred to this cause. It is well known that the radi
ation of light downward from the incandescent mantle 
is feeble, so that without a reflector or some reflecting 
surface at the top of the mantle, as in the ordinary 
way would be provided by a ceiling, much of the illu
minating power would be lost. From the particular 
point of view under discussion this is, however, an ad
vantage for the lighting of rooms, since reflected and 
not directly transmitted light is pleasanter and more 
agreeable to the eye, besides which in the phenomenon 
of reflection partial absorption takes place, so that the 

the rejection of all artificial Illeans of lighting, since 
there can be no l ight of any kind of any aid to 
the eye whatever that can be without some chemical 
activity. 

Still less practicable does such a suggestion become 
when applied to the lands of the midnight sun and 
other places, or to the Arctic winter of several Illonths' 
darkness. Clearly this theory could only be prompted 
by the consideration of the limited conditions of en
vironment in the temperate zone. No men probably 
are exposed more freely and continuously to the 
chemically active rays of the sun than our sailors, yet 
their acuteness of vision and penetrative power of 
sight is a matter of admiration and wonder to every 
one. Sunlight is by a thousand circumstances widely 
and uniformly diffused, making it more acceptable to 
the eye, and during its journey to earth it undergoes 
an important modification, for in passing through th e 
air it is deprived of SOllle of the red rays. while the 
blue rays pass on-a circumstance which explains the 
aznre character of the sky. 

In view of these facts. it is difficult to receive the 
theory with any seriousness that because there Illay 
be a certain proportion of ultra-violet rays in a given 
artificial light it is necessarily injurious. It would be 
a sorry thing if these same rays were forever filtered 
out of the light of the sun by the medium of constant 
fog or cloud, as so often happens in the days of win
ter. Exposure to a purely elementary light, as red, 
yellow, or blue, does undoubtedly prove injurious 
either positively or negatively. The distress produced 
on working for some time, to quote one instance, in a 
red or yellow light, as in the dark room of · the pho-

Bavaria is 19 per cent in the twenty-five years, in 
Wtlrtemberg only 14, and in the Reichslalld (Alsace 
and Lorraine) only 6. In the Prussian provinces the 
most marked increase of population is to be found i n  
Westphalia, which has now 2, 760. 250, against 1, 775, 175 
in 1871. The Rhine provinces show an increase of 42 
per cent-from 3,579,347 in 1871 to 5, 105,962 in 1895. 
The extraordinary increase in the popUlation of Berlin 
and its suburbs is worth noting. In 1871 the Stadtkreis 
Berlin numbered 826,341 inhabitants ; in 1891 it had 
risen to 1 ,677,351. 

• I e  • •  
The Baltic Canal In the Winter. 

In order to obviate the freezing up of the Baltic 
canal, thus keeping it open for navigation as long as 
possible, the authorities tried to replace the fresh 
water of the canal by salt water. This could only be 
done from the Bay of Kiel, where the water contains 
on an average one and one-half or one and three
quarters per cent of salt, while at the other end of the 
canal, in the Lower Elbe, the percentage is about one
half per cent only, and the level there is far more 
affected by the tidal Illovement than in the Bay of 
Kiel. By leaving open a sluice near Brunsbuttel 
during low tide, the salt water, entering from the 
Baltic end, was caused to gradually expel the fresh 
water through the other end of the canal, and at the 
present moment both in the canal itself and in the 
lakes through which it flows the fresh water fauna and 
flora are more and more disappearing and are being 
superseded by salt water plants and animals from 
the Baltic. The fish which used to populate the lakes 
will die as soon as they enter the canal.-Die Vedette. 

© 1897 SCIENTIFIC AMERICAN, INC.



A COTTAGE AT NUTLEY, If. 1. 
We present an engraving of a cottage at Nutley, 

N. J. , which was built from the plans of Mr. E. R. Sil
ton, of New York. Our illustration is taken from our 
new work, " Inexpensive Country Homes." This book 
will be published this week. It comprises more than 
forty designs of houses reproduced by half tone process 
from photographs of the completed dwellings, our pres
ent engraving being a good example. The houses 
which have been selected to be embodied in this work 
cost from $1,000 .to $5,000. Our readers are referred to 
our advertising columns for further information regard
ing this work. 

The estimated cost of the cottage at Nutley is $4,000. 
It is pleasantly situated, surrounded by trees, and 
stands in the center of a well graded lawn. As in most 
country houses, a deep and wide piazza is provided, with 
a balcony on the second floor. The cottage is built of 
clapboards, upon a stone foundation. There are pilas
ters at each angle of the exterior, the trimmings are of 
red brick and the roof is shingle. On the ground floor 
the hall is in the center of the house, running through 

to the pantry in the rear. On the front are the library 
and parlor, access to the piazza being gained by win
dows which reach to the floor. At the rear of the 
house are dining room, pantry, kitchen and laundry, 
with a special porch for the use of tradesmen and ser
vants. There are three bed rooms, one dressing room 
and a bath room on the second floor. 

• • • • • 
Sitting Down. 

It would seem at a glance that there is nothing 
profitable to be said about sitting down. The humorist 
by trade could manufacture some jests out of attitudes 
and movements, no doubt ; his ingenuity works up less 
promising materials. But what is there for serious 
debate ? Sitting down " comes natural "-like eating. 
Persons not hasty to grant that a thing must be 
fashioned by Providence for the use to which we put it 
may willingly allow that the thigh bones are padded 
in order that we may sit upon them without discom
fort. Until lately, indeed, another purpose was assi�ned 
to those cushions. Our forefathers proved the mani
fest destiny of children to be whipped by the same 
a.uatomical arrangement ; but logicians might call this 

J c itutific !mtricau. 
a second cause. Anyhow, it has passed out of use. 
But if the operation be natural, all human creatures 
must sit dowD-and there is an end of the theory, for 
they do not. Reviewing, in fact, the population of the 
globe, it seems likely that the men and women who sit 
are less than ten per cent. To begin with, the millions 
of China and India must be excluded. Only the hun
dreds there turn the cushions to their destined use, so 
that more than one-half of mankind is excepted at a 
stroke ! But that is not nearly all. Japan follows, with 
the lands and isles of the far East, Asia in general, the 
most part of Africa, the Indian territories of America, 
from the Arctic Circle to Cape Horn. When we look 
closely, it appears that only Europeans, their descend
ants, and those whom they have instructed, sit. 

The custom is not universal, even in Europe. At the 
time of the war neither chair nor stool, rarely a divan, 
could be found in a Bulgar house, outside the towns ; 
the table was only a foot high, and the family squatted 
round it on the floor. The Bulgars are Dot people to 
adopt a new fashion readily. Throughout the Balkan 
principalities, indeed, seats are an unnecessary article 

A COTTAGE AT NUTLEY, N. J. 

of furniture for the bulk of the pOl'lUlation ; even the 
divan is rare in a farmhouse of Albania and Monte
negro. It is assumed that Turkish influence or ex
ample banished chairs and stools. That is improbable 
in any case ; but when we observe that outside of 
Europe nearly all mankind squats, it becomes far more 
likely that these people follow the practice of their re
motest ancestors. The Turk has simply arrested de
velopment at this as at other points. 

Men who do not sit have two attitudes for resting ; 
women use one of their own. Squatting " on the 
heels " is favored in India and China. In this position 
the weight of the body falls upon the toes, and to keep 
the balance comfortable the arms must lie over the 
knees, the han.ds dangling. A European trussed in 
this manner promptly feels a pain in his calves, but he 
can understand that habit makes it a restful posture. 
In fact, our colliers use it. There is a legend current 
in North Staffordshire referring to the embodiment of 
militia or volunteers-for authorities differ-early in 
the century. After divers eccentric maneuvers, the 
officer cried, " Stand at ease ! "  When his order had 
been explained, every man squatted on his heels like 
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an Indian coolie. There is, however, a mode of resting 
practiced by some jungle tribes which is utterly in
comprehensible. Being fatigued, these people stand 
on one leg and curl the foot of the other round the calf. 
The same extraordinary custom is seen in Africa. We 
ask, in bewilderment, why on earth they do not lie, or 
at least squat. It may be hazarded as a mere con
jecture, without any pretense of justification, that they 
or their forefathers dwelt in swamps especially malari
ous. But the custom shows what unnatural usages men 
will devise before it occurs to them to sit down " like 
Christians. "-N ew Review. 

• • • • • 
Fog8 and Ga8 Burner8. 

That a London fog deprives coal gas of 11 '1 per cent 
of its illuminating power will not surprise many of us, 
but that the searching light of an incandescent burner 
is robbed of as much as 20 'S per cent of its efficacy 
under such circumstances is certainly astonishing. The 
reason Prof. Lewes gives for this ph�nomenon is that 
both the spectrum of the incandescent and the electric 
light approach very nearly that of the solar spectrum, 

being very rich in the violet and ultra-violet rays, and 
it is precisely these rays which cannot make their way 
through a London fog. This is the reason why the 
sun looks red on a foggy day ; the violet rays are ab
sorbed by the solid particles floating in the aqueous 
vapor of the atmosphere, and only the red portions of 
the spectrum get through. The old Argand burner is 
much more successful in battling with a London fog 
than either of its more youthful and fashionable rivals. 

e . •  I .  
DR. FRANK BOAS, Curator of the Anthropological 

Section of the American Museum of Natural History, 
and Dr. Living-ston Farrand, of Columbia University, 
started on the 25th of May on one of the expeditions 
for the museum, for which Mr. Morris K. Jesup. the 
president of the institution, has provided a fund. The 
two scientists will go into British Columbia, where 
about thirty Indian dialects are spoken, and mingle 
with the Indians in the effort to obtain accurate knowl
edge of the dialects and information about the habits 
and daily life of the Indians. They are expected to 
return in October with a large quantity of material to 
enrich the museum. 
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REOENTLY PATENTED INVENTIONS. 

Ep:v:l neerlng. 

F E E D  W A T E R  PURIFIER. - Julins 
Bmun, Copenbagen, Denmark. To aut<lmatically re
move from the feed water for boilers matters wbich may 
produce sediment or incruotation, tbia inventor bas de
vised an apparatus comprising a container for adding a 
suitsble chemical solution or reagent for any special kind 
of water, an adjustable valve connection to regulate 
the amount discbarged at each operation, and a movable 
feed apparatus adapted to dl8charge water into a tank, 
automatically bringing a predetermined amount of puri
fying material together with a certain amount of water 
in ·a purifying tank. 

PNEUMATIC PROPELLER.- Albert A. 
Graham, Topeka, Kansas. Tbis invention provides for 
tbe employment of an air blast to propel a vessel. Lo
cated In tbe hull of a vessel near the stem is a series of 
faus, to be rotated at different speeds, compressing the 
air as it travels outward, the fans discharging into an air 
duct wblch communicates with a pasSllgeway leading 
through the stem of the vessel, tbe air blast striking the 
water near tbe vessel's bottom, and by Its expansion aud 
pressure against the stern forcing the vessel along. The 
air duct Is divided longitudinally by a pivoted swinging 
partition, by which a greater amount of air blast may 
be directed to one side or the other to steer the vessel. 

Electrical.  

I N S U L A  T 0 R.-WilIiaw C h ristif', San 
Francisco. Cal. An insulated hanger for electric wires. 
patented by tbls Inventor, effectually gnards against leak
age tbrough conduction by atmospheric conditions, as 
'rain, fog, dew, ete. Tbe insulator consists of a metal 
casing having a bottom closure with opening near one 
side, an insulating material in tbe npper portion of the 
casing, 'from wblch a zigzag sospending rod extends 
through the opening in tbe bottom closure where it is 
connected with an insulating material to wblch the con
ductine: wire is attacbed. Condensing plates are arranged 
within the casing under borizontai portions of the zig· 
zag suspending rod. 

Blcyclea, Etc. 

BICYCLE SUPPORT.-Jawes W. Jacobs, 
Jeffersonville, Ind. According to this Invention a sup· 
porting rod is vertically held at each side of the rear 
fork, the npper portion of eacb rod being movable 
through a guide ring adjustable at any desired angle 
with relation to the fork, and the guide ring having a 
set screw by which tbe rod may be secured as adjusted. 
The lower portion of tbe rod extends through a ring on 
a pivoted arm, wbich extends outwardly from a lug on a 
clamping collar attached to the lower portion of tbe fork 
member. By releasing tbe set screws in tbe guide ringa 
the rods may be drawn up from the ground, or moved 
down in position to support tbe wheel, being held In tbe 
position desired by tightening tbe set screws. 

Mechalilcal . 

RIVETING M A NDREL.-Jo h n  F. Man
tey, Patterson, Texas. To facilitate riveting t h e  overlap
ping ends of sheet metal, to form pipes, tubes, ete., this 
inventor employs an anvil bar projecting from one side 
of a bench or tahle, and a rivet holder beld movably on 
the bar and adapted to temporarily hold tbe rivets in 
positlon for engagement with the openings in the parts 
to be riveted togetber. Tbe rivet holder slides on the 
upper surface of the anvil bar, and bas a slot for receiv
ing the head and part of the shank of the rivet. On the 
holder are also guides determining the movement of the 
bolder forward and backward on tbe anvil bar. 

PERFORATING MACHI NE. - Cortland 
Carlton, Kansas City, Mo. A machine 0 1  inexpensive 
construction \:as been designed by this inventor for rap
idly and uniformly perforating paper, the machine ope
ratiug rapidly and being quickly adjustable to perforate 
the paper along different Jines. '1'he perforator Is 
mounted on a suitable frame, and fixed to a shaft is a 
cylinder having a recessed portion into which passes a 
gripper frame carried by the shaft, tbe fraDle being ad
jostable around tbe sbaft and tbrough �ut the length of 
tbe recessed portion of the cylinder. The frame carries 
a periodically operated gripper, and tbe arrangement is 
sucb . that several .heets of paper may be perforated 
at once or a wide sheet may be perforated along differeut 
lines. 

B a l hva)' A. p p J lancea. 

NUT LOCK. -Charles T. Redfield, Glen 
Haven, N .  Y .  '1'bls Is a device especially adapted for 
use on rail joints, although applicable for other pw·poses. 
The rail, ftsh plates, bolt and nut may be of the ordinary 
pattern, and a hase plate wltb openings for the bolts Ats 
against the ftsh plate. Placed aa:ainst tbe base plate is a 
lock plate having a bolt opening and flange overlapping 
the hase plate, and at one end the lock plate Is folded 
back, forming a spring tongne to lit alongside the edge of 
the nut. By the bowing of tbe main portion of the plate 
a double spring is secured, anrl the stralgbtenlng of tbe 
main portion as the nut is tn:roed home tends to increase 
the tension of the tongue. 

A : r l c ll l t ll ral .  

CATTLK FOOD COMPOUNO. -Fri tz V. 
Friderichsen, Copeobagen, Denmark. As a new article 
of manufacture, this inventor has patented In tbe United 
States, and In nearly all tbe countries of the world, a 
method for w.ing blood In food for cattle In such manner 
that the blood will be preserved and the product will not 
debriorate wben kept for years. It consi&ts In adding 
to the blood about twenty.four per cent. of treacle or 
molasses, and then allowing this mixture to be absorbed by one or more of the ordinary kinds of forage commonly 
used in the trade, tbe forajlC forming tbe body of the 
product, wblch Is made Into cakes or into a coarse pow
der. The quantity of forage added Is to be so regulated 
that the final product "ill contain nltroltlln, fat and 
carbohydrates In suitable proportions. 

PLOW DRAUGHT ATTACHMEN'l'. -Wal
tel' H. Nelson, Northport, Mlvh. Tbls patent Is for Im-

J titutifit !mtritau. 
proved clevises and swivels, enabling the connection to I FUNNEL. - T h omas Borcher, Jersey 
be bent in any; desired direction. The clevis has a hole City, N. J. 'l'hia Is a ping or meas1l}'ing fonnel, whose through its body at the central bend, and an Intermedi. \ bowl may be filled as desired without tlie: IIqnid entering 
ate clevis bas double jaws at each end, each pair of jaws . the nozzle, the latter being closed by a tilthtly Atting 
beIng at right angles to tbe other, wbile a swivel clevis I ping valve on tbe lower end of an angle lever, whose 
has an eye at the outer end of tbe swivel bolt. The outer end rests and is' held on a bearing on the edge of 
jaws of the Intermediate clevir are perforated, and the bowl. When tbia end '8 pressed downward the 
adapted at each end to embrace the central bend of the valve is raised to allow the IIqnld k> fiow out of the 
first clevis and the eye of the swivel bolt, and pivot pins bowl, the valve being held opeo when desired by a 
join the parts together. This con:oecting device per- pivoted link to be pas. ed over ibe handle end of the 
mlts of any amount of twisting or bending without be· lever. 
coming tangled. PUMP. -Ralph W. Elliott, Brent wood, 

H A R V E S T E R BINDER. - Frank G. Cal. This invention provides a lubstantialiy automatic 
Grove, Luray, Va. Tbls Is a self-binder whicb Is appli- mechanism designed to forr '  water from deep wella to a 
cable to and may be used upon any side delivery har· high level by the explosion of a gas. Operating in a 
vester, and In wblcb tbe driving power may be derived 18l'II8 cylinder Is a piston t.hrough whose tubular stem 
from the rake sbaft or other moving part . of the bar_ extends a valve-controlled pipe connected with a gas or 
vester. A packer head reciprocates toward and from a gasolene tank, and adapted t<l admit explosive material 
binder shaft, tbere being a projecting looped arm 011 tbe I above the piston. The piston Is drawn upward by a 
bead which en�s an arm on the binder shaft. The spring which surrounds Its 3t.m and abuts against the 
binder shaft supports a needle arm and two crank arms, upper end of the cylinder, the water being at tbe same 
one of the crank arms bavlng for its function to co-op · time drawn In througb the Inlet valve, and near tbe 
erate In positively pressing the needie to binding posI- upper end of the cylinder Is a contact point adapted to 
tion and return. Racks operate a pinion to cause a dis- make contact witb another contact point on the piston 
charging arm to ftrst aid in compressing the sheaf, and stem, when It reaches its upper limit, both contact points 
then, by a continued movement, to forcibly dl .charge the being provided witb sultable electrical connections to 
sheaf from its holder. dord an electric spark by wblcb the explosive material 

is ignited, tbe explosion drlvina: the piston downward. 
M i acel l a ne o lla.  

the gates and tilting table. The anima1 must tread upon 
the platform to reach the bait. 

nealCna. 
BUcKLE.-Henry E. Smith,  Newark, 

N. J. Tbe principle novelty of this buckle consists In a 
panel bavlng the appearance of being Inserted In and 
extended lengthwise of the front bar of tbe buckle loop, 
tbe junction being on dlaaonal lines and tbe panel con
trasting with the side portions of the loop. 

H AT SUPPORT. -Harriette G. C01.zino, 
New York City. This I. a support to be applied more 
especially to tbeater chairs, and has a portion curved to 
correspond to the back of the chair, a back member 
adapted to serve as mirror, and two oppositely curved 
portions adapted to serve as hat supports. 

SASH BELT. -Mark A ronson, New York 
City. 'l'he leading featore of this design comprises 
panels Inserted tran.versely of the longitudinal plaits of 
the body of tbe belt, there being also a bow ornament on 
one end. 

SEAT Top. - Frank B. Bump, New 
York City. This seat to p  i s  round an d  Is made of a 
series of small cusbions, In lines at right angles to each 
other, the plan being square in outline and the comers 
being recessed by the circular heads of the securing 
nails. Eacb cushion Is defined from the other by creases. FIRKARMS LOADI NG MECHANISM -AI

pbeus B .  Harmon, Havelock, Iowa. To automatically 
load smali arms, su�h as repeating rides and sbot £Uns, 
this Inventor provides a simple and positive mecbanlsm 
designed for ready application to any of the Arearms as 
now constrncted. A pitJnan pivoted to the breech block 
extends rearward through the hollow stock to a wrist pin 
on a crank wbeel, on whose shaft is a pinion meshing 
with a gear wheel on a sbatt extending out of the 
stock, and on wbicb Is a boxing carrying a spring, one 
end of whicb is secured to the boxing and the other to 
the shaft. At·tached to tbe boxing or spring barrel Is a 
folding crank, and the boxing bas ratchet teeth engaged 
by a spring pawl. After the magazine is cbara:ed tbe 
sprlog Is wound by turning tbe boxing. Immediately 
after;1lring,!the crank wbeel:1s rotated, drawing the breech 
block back, ejecting the exploded shell and placlne: a 
cartridge in position, and the backward movement of the 
breech block moves the hammer to a cocked position. 

H OOK H ANGER. -Charles T. Red field,  
Gleu Haven, N .  Y .  Tbls is a book for hats o r  coats, 
ete., formed of a sldgle piece of beut Wire to make 
upper and lower upwardly eurved books of double sec. DR M.-Orville R. Noble, Granville, 
tions of wire, eacb end of the wire being bent at rigbt Mass. A ccording to t.bis pateut, the drnm body hand 
angles and having a �pur or prong adapted to enter tbe . comprises ftags of stars and stripes In relief, with pro
rear face of a strip of wood. Tbe deviCe forms a firm nounced relief border and sta1I'8 for the 1Iags, and &leo 

SOLAR ATTACHMENT FOR TELESCOPES. 
-Peter Stoller, Pitkin, Col. Tbls attachment Is more 
especially designed for telescopes usoo by engineers for 
making observations for taking time or for determining 
latitude, the · time being known. Tbe telescop" is 
mounted eqllatorially on a frame constructed for at
tachment to the stsndard of an engineer'R transit, or to 
any other suitable telescopic stand, the telescope· being 
provided with adjustments for latitude and for bour 
angle and declination, with verniers connected with eacb 
adju�tment. 

PERMU'1'ATIOX LOCK .-Jo h n  A .  H enry, 
New York City. Tbis Is a lock wbicb may be readily 
tbrown Into locked or unlocked position, or It may be 
employed as a lateh. Combined with actuating �plndles 
is a series of independent tumbler plates. each having 
diagonal guide recesses on its oppooite faces, anj eacb 
having its obliquely opposite edl(CS beveled, the tumbler 
plates being on a rotary plate wit!1 wbicb the latcb bolt 
engages, and tbe spindles ·bemg detacbably connected 
togetber, one of them being pa.sed througb an elongated 
opening In the rotary plate. The several tumblcr plates 
are held in place by an actuating ring, and tbe tumblers 
are arranged to a certain scheme of numbers determined 
by tbe diagonal channels. 

PRINTING A pPARATUS. - .Ju l i u s G .  

support and may be cbeaply made. with cords and tassels In relief. 

ANTI ' RA TTLER THILL COUPLING. -
Cbarles T. Red1leld, Gleu Haven, N. Y. Au auti-rattler 
device of simple and inexpensive constructlou is pr0-
vided by tbia Invention, oue wtlch may be applied to tbe 
ordlnarY:'�upling witbout change, and Is appJiclib.le 

NOTE.-Coples of any of the above patents will be 
fiunished ' ,by Munn & Co. for 10 cents each. Please 
send name .of the patentee, title of invention, and date 
of thl. paper. 

alike to mund or square coupling bolts, serving the pur. 
pose of a bolt lock, a nut lock and an anti .rattler. It NEW BOOKS, ETO. 

consists of a plate having its intermediate or main pot- . WARNER'S POCKET MEOICAL DIC-
tion bowed sligbtly upward, and at one eud an upturned TIONARY • .  Philadelph ia: William R. 
flange to rest alongside of the nut, while at the opposite Warner & Company. Pp. 804. Price 
end Is a bolt wing at an acute angle to the uiaIn portion 75 cents. 
and baving a ftange to overlap the bolt head. This Is a concise little handbook giving the pronuncla-

SPI RAL SPRING ATTA CHMENT. -James tion and brief deftnitions of 10,000 words and terms used 
In medicine and associated sciences. Brown, Carlton, Victoria. To connect spiral springs 

more readUy to the articles to which they are attached, 
according to_ this Invention, the legs.of a U·shaped at
tachment, with enlarged bowed portion, are entered 
within the colis, the ends of the legs being bent to form 
each a book, engaging the opposite end of the coil. A 
similar attachment Is entered from each end of the coli, 
and the legs are preferably made In two portions con
nected by turubuckles for adjostment to tbe desired 
length. 

TRAVELING B A SKET. -Wi l b elm Sie
vert, New York City. A basket adapted to take the 
place of a trunk, according to this Invention, has a 
broad top rim, a cover with downwardly extending edges 
formed of bars interwoven with I11I1terlal, and a cleat 
around the lower edJ(e of the cover having openings iu 
which the bars are 1Itted. The construction Is designed 
to maintain at all times the shape of tbe baskct and pre
vent tbe cover from spreadlne: when pressed on or being 
crushed in. 

WATER ELEVATOR. -:-Herbert L. Poe 
and William C. Sparkman, Soutbmayd, Texas. Tbls In
vention is for a novel ' arrangement by which a bucket 
n: ay be continuously raised and lowered in a weli to lift 

THE BOOK OF THE DAIRY. A Manual 
of the Science and Practice of Dairy 
Work. Translated from the German 
of W. Flei!c'chmann. by C. M. Aikman 
and R. Patrick Wri/lht. London, 
Gla sgow 8nd Dublin : Blal'kie & Son. 
New York : D. Van Nost.rand Com
pan y. 1896. Pp. xxi v, 844. Price $4. 

Dairy practice is no longer a matter of the farm yard; 
it has rather become a question of science appHed to the 
development of the greatest possible amount of cleanli
ness. The ·title of the book, which we quote in full, 
gives its acOpe, and an examination goes to show how 
very complete It Is, and how adeqnately the modern 
dairy or milk factory is treated. Tbe a1Iied subjects are 
also included, for the book, in addition to telling of 
the titular objects, also speaks of cbeese and margarine, 
of the condensation of milk, of t.he use of antiseptics, 
and of the chemistry of the subject. It should be a sine 
qua nou of the dairy farmer, amateur or professional. 

GEOLOGICAL SURVEY OF ALABAMA. 
Eur;rene Smith.  State Geologist. Re
port on the Valley Regions of Ala
bama (Paleozoic Strata) . By Henry 
McCallet, AII"listant State Geolo/list. 
With i l l ustrations. In two parts. 
Part I. On the Tennessee Valley 
Region . Montgomery, Ala. 1896-
Pp. 436. 

Hocke, Bayonne, N. J. 'l'hls Is an apparatus for print- imd discbarge water therefrom, the operation continuing 
ing a set of cbaracters on a sblpplng receipt or similar automatically. The power iii supplied from an operating 
paper, and at the same bme printing a separate check or sbaft, and a support or plate is movable across the path 
ticket with duplicate characters. A swinging frame car- of travel of the bucket when it Is raised to open the 
ries two printing devices, one for printing a bl ank ticket bucket valve. there being also an operative connection 
and the other for printing dupllr.ate cbar acters on a re· from the ho-stlng device with the plate· or support to 
ceipt, eacb printing device comprising a set of type move It ont of the fJIlth of tbe bucket when the latter 
wheels and means for settina: botb sets of type wheels has been emptied. AN INTRODUCTION TO GEOLOGY. By 
simultaneously, to briug . the same type cbaracters Into 

P K M 
William B. Scott. New York : The 

printing position, tbere being also a set of consecutive BOTTLE CLOSU RE. - eder • annes, M�cmillan Company. L.on!lon : Mac-
numbering wheels for each printing device. tbe wheels I West Duluth, Minn. To prevent the Uile of a bottle a wIllan � COWPlI,nr, LImIted. 1897. 
being automatically actuated by the swinging of tbe second time, witbout showing that It Is 80 reused, tbls Pp. X X V I I ,  573. P1'lce $1.90. 

. 
wall of its moutb, Interior grooves commnnlcating with Tbls contribution to geclogy from Prof. Scott of Prince-frame inventor has devised a bottle with an opening In one 

I . 
TYPEWRITER DESK ATTACHMENT. - the opening, and a closure plate extending t ru-ou�h the ton College, ia an excellent examp!e of the modern 

Fred L. Boynton, Kingfisber, Oklaltoma Ter. This at- opening and fitted In a groove. The plate has recesses treatJnent of science, making the sobJect one of general 
tachment comprises a corner post adapted to be hinged communicating with each other by a groove, In which Is Interest �nd getting rid of much of the dryness ordinarily 
to tbe comer of a desk, so that it mRy be turned to the a spring whose free ends en2ll!!e with tbe walls of the suppose« to be a necessary �ccompaniment of geology. 
front of the desk or to one side, the post carrying a mou th of bottle. Tbe plate ca;not be removed without It Is most Interestingly illostrated, partly with �f tones, 
binged section or drop leaf, witb props movably en- fracturing the neck of the bottle at the poiuts where the nature being called upon directly to fn:rolsh the rllostra
gaging tbe post at their lower ends and bearing at their recesses are located. tlons, while woodcuts are &leo used 88

. 
reqnlred for 

upper ends beneath the drop leaf. The props permit the 
CH RISTMAS TREE HOLDER. -Peter J. special cases. It Is certainly a most attractive feature to 

compact and _y collapsing and downfolding of tbe employ the absoln!e reproduction of natural scenery to 
hinged sootion, whlcb may then be swung around against Kelly, New York Clity. Tbls holder has three legs, cover the jIlOund of rock phenomena. The latter por
on� side of the desk. pivoted near their upper ends to a retaining ring, their tlon of the work is devoted to paleontology and Is largely 

FOU NTAIN PEx. -Ca rl J. Rellz, New 
York City. 'I'his i s  a pen I n  wbicb the supply of ink 
may be sbut off by manipnlating the nib tn:W, when tbe 
pen may be carried point downward In the pocket with. 
out leakal(C, aurl. when tbe supply is cut off from the 
barrel to the nib or pen proper tbe .urplus is automatic
ally drawn within the casing and held in storal(C. Tbe 
feeder is also designed not to clog, while !'ervine: both to 
deliver and to store the ink, as well a8 suppl,lng ink to 
the pen and I'Pl(ulating tbe supply from the barrel or 
reservoir to its conducting channels. 

DFoODORIZ I NG OILS. -Ja llles R. W h it
ing, Stamford, Conn .. and William A. Lawrence, Water
ville, N. Y. To reflne and deodorize the lIgbter products 
of petroleum, this inventor has devised a process and ap
paratus according to whicb the oil is IIrst · reduced to a 
vapor, then pasoed througb charcoal and tben through 
lime water. the vapor helng tben condensed. The ap
paratus compl'll!es a heating cylinder In whicb the 
vaporization is effected, and a container for· cbarooa\ 
having communication tberewlth. while a lime water 
cylinder communicates with tbe container and a conden 
ser Is In commnnlcation wltb the lime water cylinder 
It is found that the re1Ined sol vent Is greaily enhanced 
In value and usefulness. 

upper ends being adapted to engage and clamp trees or Illustrated by special woodcuts. An excellent Index 
.t.ffiI varying considerably in size. The smaller stall' closes the work, nearly 28 pages being devoted thereto. 
spreads the feet of the legs a little more than tbe larger 
one, but the hea,ier tbe object, the firmer It will be held, 
all sizes being beld securely. 

MAIL Box. -Williall l  D. Jon es. Home
stesd, Pa. Tbis Is a box for the reception of mall mat· 
ter and is made In hinged sections, spring controlled, to 
fold flat against the back of the box when the latter is 
empty. Tbe box is designed to be used mostly for 
newspapers and as an adverllsing medium, tbere belnlt 
ample space for an advertisement. It Is open at the 
bottom and has a cover to protect Its contents. and 
when papers are placed In it the box may be brought to 
tbe shape of an ordinary mall box, the parts retn:rolng to 
folding position and clamping the luserted mall matter 
between Its front, Bides and back. 

A NIMAl. TRAP. -Job T. Wells, Cando, 
North Dakota. Tbls Is a simple and Inexpensive seIf
setting animal or bird: trap, comprising a cage bavlng at 
one end a gangway con:oected by a side passage, rocka· 
ble gates closing the ends of the gangway, while a rocka
ble platform has a device extending from Its pivot sop
port to a tilting table, the gates and platform being con
nected, and tbe movement of the platform controUlng 

DES INGENIEURS 'l'A SCHENBUCH. Her
au s/legeben vom Akademil'lchen 
Verein. Htltte. Sechzehnte, Nen 
Bearbeitete A ufiage. Mit tlber 1. 100 
in den Satz Eingedruckten Abbild nn
�en nnd Zwei Tafeln. Berlin : V pr
lag VOll Wilhelm Ern st & Sohn. 1896-
Pp. vi, 984. Price $6. 40. 

The size of these two volumes, Including over 1,liOO 
pBIleII, with Independent Indices, wOnld remove them alto. 
gether from the Amer;can Idea of a pocket book, althoulth 
the liberal ideas of the Teutons on the snbject allow 
them to be so named. They are far too exhaustive to be 
reviewed within the limits of onr space. They really rc.
present a treatise on civil and mecbanlcal engineering. 
with very numerous I1JDStration� and limltlesa formuhe. 
Electricity and technology are also treated 10 a considera
ble extent. The work Is in many aspects naturally of 
tbe German class distinctively. As an Instance we may 
cite the table of money values, referring to the German 
mark and its snbdlvltlions. Tbe tables of weigbt@ and 
measures are really very exhaustive and worthy of every 
commendation, and II1II1 be used 88 an illustration of the 
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high merit of the work. The Roman type is used 
throughout. 
ANGEWANDTE ELEKTROCHEMIE. Erster 

Band. Die Primltr und Secundar 
ElementI.'. Von Dr. Franz Peters. 
Wien, Pest. Leipzig : A. Hal't leben's 
Verlag. 1897. Pp. xiv, 338. Price 
$1. 20. 

This book is one of the attractive German mono(lTapha 
of which 80 many have appeared from this publishing 
house. It is devoted to batteries, primary and secondary, 
and In iIB three hundred·odd pages the subject of bat
teries, wet, dry. thermo and secondary, is really most ex· 
cellently treated, with numerous and quite satisfactory 
Illustrations. The thoroughness of the treatment is testi· 
fled to by nearly a six page registry of names ot the bat
teries mentioned in the text. 

CORPORATION BOOKKEEPING IN A NUT
SHELL. With au appendix contain
ing a cha pter on the Treatment of 
Manufacturing Accounts, the Latest 
and M03t A pproved Rules for Aver
aging Accounts. the Shortest, and 
Best Rules for Computing Interest. 
Rules for Locati ug" Errors ill Trial 
Balances. Short Cuts in Figure", etc. 
By P. H. Grover. Detroit. Mich. : 
The Bookkeeper Com pany, Lim -
ited. 1897. 8vo. Pp . 114, tables. 
Price $2. 

The charge for insertion under this ".ad is On. Dollar a 
line for each insertion ; about eight wordB to a line. 
AdvertisementS must be received at publication ojfice 
as earlll as Thursdall morninj/ to appear ,in the follow
ing week's issue. 

Marine Iron Works. ChIcago. Catalogue free. 
}�or mining engines. J. S. Mundy, Newark, N. J. 
U U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notiuns. Waterbury Button Co., Waterb'y, Ct. 
Folding Umbrellas. Write Grove &; Stover. 1,uray. Va. 
Handle &; Spoke Mchy. Ober Lathe Co .• Chagrin �·alls.O. 
Improved Bicycle Machinery of every description. The Garvin Machine Co., Spri�g and Varick Sts., N. Y. 
Concrete 'Houses - cheaper than brick, superior to stone. U Ransome," 751 Monadnock Block, Chicago. 
Order pattern letters & figures from the largest varie· ty. H. W. Knight &; Son. Seneca Falls. N. Y .• draw�r 1115. 

For static machines for all purposes, and X ray appa' ratus. ",rite Reedsburg Electric Mfg. Co., Reedsburg, Wis . •  U. S. A 
Machinery manufacturers, attention ! Concrete and mortar mixing mills. Exclusive rights for sRle. • •  Ransome." 751 Monadnock Block, Chicago. 
The celebrated " Horl1sby-Akroyd " Patent Safety Oil Engine is built by the De La Vergne Refrigerating Machine Company. Foot of East 13Stb Street. New York. 
The best book for electriCIans and beginners in electricity is . .  Experimental Science," by Geo. M. Hopkins. 

Strange to say, the scieuce of accounting is still iu a By mail. M. Munn &; Co . • publishers. 3tH Broadway. N. Y. 
transitory state, 80 that there are constaut dema�ds for The Temperlll Transporter. 

shorier, clearer and more intelligent methods of recording See illustration. fwnt page of SCIEXTH'(C A,nmICAN. 
tbe transactions. The present work is devoted to proba. April 24. It is manufactur�d by the Lidgerwood Mfg. 
bly the mOl!t complicated form of bookkeepin� that is in Cu .. 00 Liberty Street. New I ork. Write fur particulars. 
use by large corporations requiring summaries tabula. I ur Send for new and cumplete catalogue of Scientific 
r tate t h ts � It . I · ·ti and other Buuks for sale by l[unn &; Co .• 361 Broadway. IOns, s men s ee , e :  gives a c ear exposl on New York. �'ree on application. of the modern methods which are employed. The author 
shows a familiarity with the most r.ompllcated forms of 
trial balances, involving one·half dozen di1l'erent corpera· 
tions. 
EMBALMING AND EMBALMING FLUIDS. 

With the bibliography of embalming. 
By Charle� W. McCurdY'. Wooster, 
Ohio : The Herald Prmting Com
pany. 1896. Pp. 84. Price $1. 

The thesis of Prof. McCurdy Ie unique. It is in no 
seuse of the word a practical guide to the professional 
embalmer, but is a scieutillc treatise upon embalming 
and embalming fluids. A large part of the work Is de
voted to a bibliography of embalmlvg. It is one of the 
most complete special bibliographies which has ever come 
under our notice. 
THE POLARIZING PHOTO-CHRONOGRAPH. 

By Albert C U!lhing Crehore, Ph. D ., 
and George O wen Squi re, Ph.D. New 
York : John Wiley & Sons. Pp. 1 50, 
with numerous plates. Price $3. 

NalDes and Address must accompany all letters or no attention will be paid thereto. Tws Is for OUI information and not for publication. 
References to former articles or answers should give date of paper and page or number ot question. 
I nquiries not answered in reasonable time should 

be repeated : correspondents will bear in mind tbat some answers require not a little research, and, though we endeavor to reply to all either by lettel or In this department. each must take his turn. 
BUfu

e
:.: ����stoJlfIrc:::u:����t�O!d�::�� houses manufacturing or carrying the same. 

Special Written InforlDatlon on matters of personal rather thau general interest cannot be expected without remuneration. 
Scientific AlDerlcan SupplelDents referred to niay be bad at the ofllce. Pnce 10 cents each. 
Books referred to promptly supplied on receipt ot price. 
IlIlnerals sent for e%8lllination should be distinctly marked or labeled. 

(7166) S. G. say,. : Can you ten me how 
I can mount photographs and other pictures on glass tbe 
same as to be seen in the picture store windows ? A. 
To mount prints on glass, take 4 ounces of gelatine ; soak 
one half hour in cold water, then place in a glass jar. add· 
Ing 16 ounces of water ; put the jar In a large dish of 
warm water and dissolve the gelatine. When dissolved 
pour in a shallow tray; have the prints roiled on a roiler. 
albumeu side np; take the print by the corners and pass 
J'Rpidly through the gelatine. taking great care to avoid air 
bubbles. Squeeze carefnlly onto the glass. The better 
the quality of glass, the liner the effect. 

ORD I N A R  Y RATEl". 
I tudde Page. each hUlet'lion - - ,. .') cellt!!!l a l i n e  
Bllck i'aKe. ea,,1t I n sp. I· ! i o n  _ • •  - $1.00 a l i n e  

pr-For some cla&es of AWvertisements. Special and 
Higher raUB are required. Tbe above are charges per agate line-about eight words per line. This notice shows the widtb of the l ine. 
rl!��8e��� �� ��t�a%�erat=8��f: {fnSl, �;�e�����: ment, as the letter Eress. Advertisements must be ::g�1�� tg�p����I� t�:; f3�':i= :ea:irs f:"u��ursday 

WO�t2u���!�e����a�!S 
ti1M and money by using our 

AMERICAN 

andHand Power PlacnlQerg 
SEND FOR CA.TA.LOG UES

A-Wood-working Machinery. B-Lathes, etc. 
SDEC.A FALLS MFG. COMl'ABY. 
695 Water St .• Seneca Falls. N. Y. 

PATENTS. - AN INTER-est inJ! uno valuable ruble showinL{ the number of pRtent a  L!'ranted lor the various subjects upon wh ich petitions have heeD flied from t.he beJ,!inn in1!' down t .o December 
31. 1891. Contained In �CI K�'r I Fla Atol F. H ICAS Sop
PC.E:'Il lCST. No. 1 00".!. Price 10 cents. To be had at  this office and from al l ne wsde:ders 

POWER & FO I SHAPERS.P LANERS D R I L LS 
MAC HINt 5HOP O U T F IT� T O O L !>  I:.. AT H E S. AND S U P P LIES  C "T"LOGUE r R E L  

5 E: BA IAN LATHE O .  I 0 C U LVERT 5T .  C I N C I NNAT I .  O.  

THE HALL 
BRASS P I P E  WRENOH. 

.\ PERF ECT TOOl. 
W IT H  I' lt JeT W N  G RIP. Bus'llngs for all sizes and shapes. Higbly polished pipes ma<le up without scar or injury. 

For Circulars and P'I'ices 

WALW O RTH MFG . CO .• 1 6  Ol iver 

OATES ROCK I 
ORE BREAKER, 
Steam Ore Stamp, 
lining lachinery, 
50 years experIence as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elston Aue., Chicago. 

B A R  N E S'-----

UPRIGHT DRI LLS 
t1�;'.''¥ll�tt'b�nr·t�a�ff.I,''f:�t�����j g�� Feed. W· Send fOI" New Catalogue. 

W. F. & J O H N  BARNES CO.  
1 999 R u b y  Street, ROCKFORD, ILL. 

ARMSTRONG 'S  * P I P E  * THREAD I NG  
- A YJ)-

CUTTI N G-OFF MAC H I N ES Both Hand and Power. Sizes 1 to 6 Inches. Water. Gas. and Steam Fitters' Tools. HllijI."ed Pipe Vises. Pipe Cutters. .stoc/u; aWL uus 
un; /,ersall/J (LCknowledged to be THE BEST. rr�end f(}T ca.t'11o() 

THE ARMSTRONG MFG. CO. 
U d dKe(,ort.  Conn. 

Drop Forging Plants 
for B IOYOLE work. 

Will quote on complete Plants. Dies, and Tools. aT Send for calalooue D. F. 

�gm:· c1e:;ii���H·. · heemaj,:. ':::. ':::. ':. ':. ':. '.: ':::.: �:fii �gm:: ��.�:I�a�ie�·�ol�t��iioiin: : '. : : :':. : :::: :.: �:� �gm: �[j:;:,�oW��p�r �lfe;'ker: : :  : : : : : : : . : : : : : : :  �Utl Bouquet holder. M. Bolsinger . . . . . . . . . . . . . . . . . . . . .  584.170 Box. T. F. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.267 Box and blotter, combination, T. e. Keeler . . . . . . .  584.0«1 Brake mechanism, fluid pressure, J. Soucek . . . . . . . 5&,065 Brick. J. Quigley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.2'J3 Buckle. tongueless. Skiles &; Boll . . . . . . . . . . . . . . . . . .  584.098 
���:I';.:��a�::,�p��n!.·S�ft���: .�: .� �.��.����'::::::.: : �g�� Burglar alarm system, W. T. Arnold . . . .  , . . . . . . . . . .  584:,2tr..! Butter moulding and cutting machine. Flynn &; Muirhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '>84.214 Button. separable. P. A. Eklund . . . . . . . . . . . . . . . . . . . . 584.036 Call apparatus, hotel electric, A. B. Chance . . . . . . . . 5St.1i;J g:�J�������� �W�W�r�'. �i.���� ..

.
.
•
.
•

. : •. : •. ::: •. ::: .. : .. : �:� Can opener, lfl. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584,121 Can\if.li.r.�:l':,�.�������:.i��. ������:. ��.����.� :.��: �'. 583.� 

8:�: ���h�:.ol�'Er:la��:!W.���·. �'.�: .���:.:��: �:m Cap or closure, A. J. Robinson . • . . . . . . . . . . . . . . . • . . . .  684:,015 Cape, J. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,890 Car. air storage motor, R. Hardie . . . . . . . . . . . . . . . . . . . 584.1(6 Car. combination stock or freight. P. H. Beenck .. 584.261 Car coupling. H. T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.045 Car detachable support, street, J. II. Hammer . . . .  584.2Zl Car door operating and locking mechanism. W .  W. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.240 
8:� �:�:!,�:.J: il'm:����::::: :::: :::: :::::::::::::.: ¥::�� 
�:�.�r����.a�.p�����o������,. �'. �: ::':���: : : : :  �:= Car wheel. railway roller bearing. J. J. A. Miller . .  583.917 

car:t::l;Ct'h��s��:�!�n:t��ar:i�l�le��s.,e.n§�r��� Intire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.133 Cardboard box. folding. E. C. Church . . . . . . . . . . . . . .  584.072 Carpet sweeper, J. S. Hitchcock . . . . . . . . . . .  .,5&,3CYI, 584:.:1)8 Carriage body. G. H. Holtzmann . . . . . . . . . . . . . . . . . . . . 583.\198 Cash recorder and indicator, W. J. Russe . . . . . . . . . .  584,303 Cash register, '1'. Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583.888 Cash register. J. P. Cleai . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.889 Centrifugtll machine, W. C. Moore . . . . . . . . . . . . . . . . .. 584,046 
8g��r��';f:lf��g�r:���r�u�".r�0��\jo,,;.iiem: : : :  �:�� 
8PO':,��·8�ctr�:;�frig: j: H:Gerry::::::::::::::::::: �:Ht Clotbes tongs. H. V. Padfield . . . . . . . . . . . . . . . . . . . . . . . . 584.237 
8g��������i:c�b?e.�el�iI�rdy: : : : : : :  : : : : : : : : : : :  �:�� Coffin handle gage. E. A. yocum . . . . . . . . . . . . . . . . . . . .  584.030 Collapsible chair. Beers &; Eberhardt . . . . . . . . . . . . . . . 584.070 Combination wrench. R. H. Daniels . . . . . . . . . . . . . . . .  583,892 Combing machine. Edwards & Longmore . . . . . . . . .. 583,896 Conduit. J. '1'. McRoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583.!r.!6 Controller, pneumatic • .  K D. Priest. . .  . .  . . . . . . . . . . . 58.'),938 Controller, pneumatically actuated. Priest & Mer-
coil��ier',' �ej.te;i par�iiei: Potter '&' C'RSe: : .. .. : :.,.,: '. : �:� Converter, rotary. E. W. Rice, Jr . . . . . . . . . . . . . . . . . . . 58:1.944 Cooking lLIJparatus. W. E. Baxter . . . . . . . . . . . . . . . . . . . 58-&.25\1 i Cork cuttin� machine. H. Weinz . . . . . . . . . . . . . . . . . . . .  5Si,2!l-I Corset steel. M. E. McCloskey (now by marriage M. E. M. Playter) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58.1.9!/n ('over or file for receIpts, etc., P. Hano et 81 . . . . • . .  584,285 Covered box, S. Palmer . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  584.2iO Crane, derrick. McCabe &; Anderson . . . . . . . . . . . . . . .. 584.187 Crusher. See Cane crusher. Stone crusher. Cultivator, T. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584-,254-Cultivator. M. J. TOdd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.022 

cur�����g��.h���l!��:.:�.���·. �:.����.�:� . .  f.��. �.��: 588.953 Curtain holder. G. �'. Robinson . . . . . . . . . . . . . . . . . . . . . .  584.1(6 Curtain roller, L. Schuck . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.Ot9 Cutout sWltcb, G. L. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . .  584.185 

8��f�n:�g:.�'tgfIf.:':I&'\V',,'fi���� :��'. �: .�: .���I.�:: �:�� Cyclometer, C. C. Higginbotham . . . . . . . . . . . . . . . . . . . .  584.286 

B::��io�·J.h-w.'¥>':,':inis: : :  : : : : : : : : : : : : : : : : : :  : : : : : : :  �:m 
B�:g:�· !�'dB�����: 'ii: R: 'Hagema'ri: : : : : : : :  :�:�: �:� Disinfecting apparatus. J .  A. Clinton . . . . . . . . . . . . . .  584.!n! ��J'i�b:�: :::rrJ�i�g�t��¥.'lti8�'i.��: : : ::.':::::: /:t:i'fd Drawing instrument, A. K. Cross . • . . . . . . . . . . . . . . . . . .  584,139 

�re"ct��c"�����e�E�ll.��l��·. ·.·.·: :: : : : : : : : : : : : : : : : : : : �:Mll Electric light for vehicles. A. M. Rodriguez . . . . . . .. 58.�.945 Electric meter. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583,900 

II:��1��e��1�t�r,Sc.P6�1���rand::::::::::::::::::: �:933 Electric switch, G. Winckler . . . . . . . . . . . . . . . . . . . . . . . .  583, 

11:�i�l�:1 �Y�t��C!ri��O������IJ. I: �:���Ycige: ?::: Electrostatic influence machine, E. 'l'homson . . .  . , Enameling metal, J. Boston . . . . . . . . . . . . . . . . . . . . . . . .  . Envelope machine. A. A. Rheutan . . . . . . . . . . . . . . . .  .. Envelope, photograph, A. A. Rheutan . . . . . . . . . . . .  .. Evacuating device, A. Akeson . . . . . . . . . . . . . . . . . . . . .  . Excavator. W. H. Fulcher . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Excelsior cutting machine, If. AbeL . . . . . . . . . . . . . . .  . Excelsior cutting machine. J. R. Bate . . . . . . . . . . . . . .  5B3,ss. }i�abrics, machine for uniting looped. S. HenshaU. 5S:t,224: Fastening for iron and ornamental wirework 
�·au"::E�. �eifu�.�����.���.�·:.·.·::::::::::::::::.·:: EM:::: Felly for vehicle wheels. wooden. G. Tyler . . . . . . . .  584.277 
Jr���iri:i::c�i �e�R��d.·ii: 'ciiiT::::::: :::: :::: :::: �:U.� Fishing reel. R. C. Kruschke . . . . . . . . . . . . . . . . . . . . . . . .  51>3.913 Flower stand, J. Lemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584:,057 Fluid pressure regulator. P. Albertine. Jr . . . . • . . . . .  :i84.201 Flush tank, De La Hunt &; Shaw . . . . . . . . . . . . . . . . . . . .  583.!l83 Folding machines, anti-o:llset mechanism for. J .  L. �'irm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534.140 

A Dartmouth Vollege professor aud an army lieuten
ant attached to the United States Artillery School give 
an account In this book ot experiments made in de
veloping the perfected lustrument now principally used 
in determining the velocities of projectiles. The unit of 
time to be dealt with In such experiments is so very small 
that the work of designing aud constructing a practically 
efllclent instrument has been partiCipated lu by numer
ous experimenters, whose labors have extended through 
several years. In trials inside 'he bore of a three inch 
field gun, the recorded times bore about the same relation 
to a �econd as a second does to a third of au hour. The 
basis of the chronograph is the influence of the mag
netic field as generated by the electric field Dpon light, 
the use of light as an agent being greatly facilitated by 
the recent development of rapid photographic plates, 
some records on seusitive plates having been made by 
exposures of only 1-100,000 of a second. The new in
strument, with which the more recent experiments were 
conducted. was made by J. A. Brashear, of Allegheny, 
Pa., aud the measuring instrument for It was made by 
Warner & Swasey, of Cleveland, Ohio. 

INDEX OF INVENTIONS The B i l l i ngs & Spencer 00 .  Food products, apparatus for treating, W .  H .  Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.08; Food warmer, baby, A. Langerfeld . . . . . . . . . . . . . . . . .  584.162 

MAINTENAN CE OF WAY STANDARDS ON 
AMERICAN RAILWAYS. Chicago : 
Roailmaster and Foreman. Pp. 557. 
Price $2. 

This book contains a great amonnt of technlcal In· 
formation and rules and instructions governing roadway 
depariments of the leading railways of the United Ststes. 
The forms of reports required from roadmasters, section 
foremen, and all who have supervisory duties relative to 
the constructiou and repairs ot the different roads, to
gether with minute specifications of important details. 
are here given in a way to tacilitste comparison, and be 
of assistance to the practical railroad man. 
SANITARY HOUSE DRAINAGE. By T. E. 

Coleman. New York : Spon & Cham
berlain. Pp. 1S6. Pri<!e $2. 

A convenieut handbook for archItects, engineers and 
builders is here presented, with tbe matter and ilIustra· 
tions so arranged as to place the subject well within the 
comprehension of any nontechnical indivldnal wbo 
wl�hes to supervise or plan such work tor his own dwell· 
ing. A iood deal of attention is given to the ventilation, 
lIushlng, and cleansing of drains. a thorough, eate con
struction of good capacity being strongly recommended. 
PRACTICAL GAS FITTING. New York : 

David Williams. l'p. 116. Price $1. 
This book is a reprint of two Illustrated articles origl· 

nally appearing in the Metal Worker. aud written by J. 
W. Hughes and W. B. Gray, both practical gas fitters. 
The di1l'erent manner in which these two workmen treat 
their subject cannot but be of interest to plumbers and 
others interested in this class of work. 
H OT WATER M ANUAL. B y  Walter Jones. 

Chicago : The A m erican Artisan 
PreEs. Pp. 220. Price $3. 

This book coutaius information and snggestions on the 
best methods of heating public, private, nnd horticultural buUdlnl(8, treating on the high and low pressure systems, 
duplicate boilers, radiators, swlm1l\fng baths. Turkish 
batha, etc. 

For which Letters Patent of the 
United States were Granted 

JUNE 8, 1897, 

A N D  B A C H  B B A I U N O  T H A T  D A T B. 

lSee note at end of li8t about copies of these patents.J 
Advertising device or toy. M. F. Pnce . . . . . . . . . . . . .. 584.272 Aerator. milk. J. Littlejohn . . . . . . . . . . . . . . . . . . . . . . . . .  584,227 Aglng alcoholic liquids, process of and apparatus for. R. Deininger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.050 Alarm. See Bicycle alarm. Burglar alarm. Ammeter. shunt. W. B. Potter . . . . . . . . . . . . . . . . . . . . . . 583.9IU Animal trap. S. A. Lewis . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . 584.226 Anlmal·trap. J. G. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.92-1 

t���:l��aCo::· .r.-��B���.�������.�):. : ·. '::. : .:: . .. .. '.:: J1:� Annealing metallic tUbes, wire, etc., plant for, S .  A .  Sague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.166 Armature binding band. H. Gelsenholler . . . . . . . . . .  583.991 Auger handle, G. J. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . 083.910 Awning. C. P. Fogh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.075 �}:: �:'�fcr:.'ir.gGt.,e�i:"�Tr�����::::::::::::::. : ¥::Wll Bale tie. P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.895 Band cutter and feeder. A. Klelnstlver . . . . . . . . . . . .  584.042 Banks against robbery. apparatus for securing funds of. P. F. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.300 
R:lts��g:�r��s; �c.�i:r�?�:· ;;essei . for.' . L: . M:. 584,002 

Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.285 flattery. See Secondary or storage battery. Bearing. ball, W. D. Knowles . . . . . . . . . . . . . . . . . . . . . . . .  583 

i::�l��: �gNe:.\��l\�'WI��a';;o;,i,.·.·.·:::::.·::.·. ·.·.· . .  ·: : 
584 

Bed. folding. L. W. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . 584. , Bedstead. metal. D. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . '>83.990 Bell. bicycle. A. B. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.rm Bell. bicycle. J. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.312 Bellows. hand. C. W. Dunn, Sr . . . . . . . . . . . . . . . . . . . . . . 584.1.'>1 

HARTFORD CON N .  U. S. A. 

TRA NSITS A N D  LEVELING I NSTR U M ENTS. 

�lCl'lELD ELECTRIC LEVELS 

Silles. 2 and 3 Inches. Prices, 25 and 00 cents. 
For ""'ok on � C. it . ItIC H A lt D l" O N  &: !S O N ,  
the Level. 5 P. O. Box 977, A thol, Mass., V. l". A . 

E E N " A R C H I T E CT L E V E L $150 
Improved Transits & Levels Graduated entirely on our 
���fea�!��ln:t eMJn�·o��'!; Fair. All kinds of Enl(ineerIlijI.". Surveying and Drafting Instruments and MaterIals. 
:!l';di�::!r���� l1"tt,�ga':I� 
Is mentioned. 
QUEEN & C O. , Inc., 

1 0 1 1  Cltest u n t  l" t . ,  
i'b l l nd e l p h i a. 

We can furnisb the Latest Improved Eyelet Machines for making sboe eyelets and s�eclal eyelets of all 
��S���C\�

n'"'ire:;r:i�Jr 'i\�C:i���:-S and de8i�ners 
iT Send for Circular. 

B LA K E  & J O H N S O N ,. 
P. O. Box 7 .  WATERBURY,  C O N N . ,  U .  S. A .  

Foot and ankle. artificial. J .  1 .  Lyons . . . . . . . . . . . . . . . 584.004 Fruit box. H. O. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.044 Fruit grading machine. Cunningham & Smith . . . . . 583,981 Fuel. artificial. H. R. Brlssett . . . . . . . . . . . . . . . . . . . . . . .  584.104 Fuel. artificial. H. R. Brissett et a! . .  . . . . . . . . .  " . .  '" 584.105 :Furnace. See Boiler furnace. Electric furnace. 
�:��:�:s����gfn�efcii.I�t�!r�in�· �;:�ziiearili: 'j: 583,975 

P. Eck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.051 Furniture base. W. �'. Woodruff . . . . . . . . . . . . . . . . . . . .  584.1!u Game apparatus. R. F. de Grain . . . . . . . . . . . . . . . . . . . . . 584.219 Game apparatus. W. P. Wetzler . . . . . . . . . . . . . . . . . .  :. 584.199 Garment holder. spring. J. Davis . . . . . . . . . . . . . . . . . . . .  584.263 Gas engine, Burger & Williams . . . . . . . . . . . . . . . . . . . . .. 584.282 Gas engine. F. C. Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . 584.100 Gas generating apparatu8, B. LoomIS . . . . . . . . . . . . . .  583,915 Gas or vapor engine. P. B. &; S. D. McLelland . . . . .. 584.188 

8:��.leS�:S�I¥��p��'��eg�e.�\ Davis . . . . . . . . . . . . . . 58a,� 
Gate. C. W. Burrington, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.977 

a:ii: t.�����1�t::: :·: : : :·: : :· :·: : :· :·:: :· ::::::::::::::: m;m Glass. See Looking glass. Glass. colored fiashed ornamental. A. L. Brown . . 58'.107 Glass, machine for automatically gathering, W .  F. Altenbaugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.13S Govde:�\i�: f6��0��tlgths���:.������.� �.�?���.i�.�.� •. 5St,003 Governor. automatic fluid, G. W. Browne . . . . . . . . . .  584..172 Grain. apparatus for separating moisture from, Robinsun &; Birks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.195 

g����I�::'::.":cgr��lio�n\�r B�H�i.�:.i���:.�: . :  ':.: �:��� Gun, magazine, l�. L. Hepburn . . . . . . . . . . . . . . . . . . . . . . 584.171 Harrow. disk. P. E. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . 583.91' Harvesting machine. corn, J. W. Pridmore . . . . . . . .  583,937 Hat fastener. Schruben &; Beck . . . . . . . . . . . . . . . . . . . . .  584.24:i Hat pin guide and fastener, Rankin & Spicer . . . . .. 584,147 Hay press, W. '1'. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.3(K) Hay rake and loading and stacking machine, S .  COllcallllon . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  584,210 Heater. See Car heater. Portable heater. Water heater. Hett���, ax.PQ�a�::�i���. �.�� .,:,.i�� . �i.��.i� .  �.��.r.�?��.-. 583,940 Hides and leather, machine for treating, W. B .  
Hln�����k ·P·ine,,·::::.·. :: . ... :::::::::: .. ::: . .. . : :  . ... ::: ... : �:� Hinge. lock. G. IJ. Reenstierna . . . . . . . . . . . . . . . . . . . . . .  5SJ..2:i� Bending or forming machine. A. Dolge . . . . . . . . . . . .  584 .212 Blcycle, J. Wheatley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.200 " It (tlls Jlbout (001 t t  Bicycle alarm. Leavitt &; Blbo . . . . . . . . . . . . . . . . . . . . . . . 584.17!1 • • • S Bicycle attachment, S. W. Wardwell. Jr . . . . . . . . . . . 584.100 Bicycle brake. J. Murphy. Jr . . . . . . . . . . . . . . . . . . . . . . . .  58:l.!tl1 

I 
Hoisting apparatus. W. C. Baxter . . . . . . . . . . . . . . . . . . �,;�,,-n Horseshoe nail machine, Capewell & Jones . . . . . . .. �.a04 Hose couplinlZ. E. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.144 Hose nozzle, J. Askins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583.Ht�) Bicycle chain cleaning device, J. 1\ Reagan . . . . . . . 584.2:i8 Bicycle lock. J. Davidson . . • . . . . . . . . . . . . . . . . . . . . . . . . .  58:l.8!tl Bicycle lock. A. R. Sewell . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 584.017 Bicycle parcel holder. W. H. Carter . . . . . . . . . . . . . . . .  584.207 �:���}: ::.sE��'L�d:����omiiry: iieii 'Diiie:·.·.· : �:� 

BIC��'iM��� .�.��. ��.� .��������� .��� .������ .��: 583.004 Bit brace with right angled V guide frame. S. Mc· Clellan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583.922 Bit ;'andle. A. Van Lenten . . . . . . . . . . . . . . . . . . . . . . . . . . 084.099 
���;:;�ri.i�:��: �: :.· J!:��:.����.�.:::::::::. '::::. :: �:�i Bolt. A. Adams (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.006 Bolt clipper. H. K. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.191 Book support. T. A. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . .  asa.929 Bookbinding. E. M. Wallen . . . . . . . . . . . .. . . . . . . . . . . . . . 584.196 Bottle. J. E. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583.970 

Every Mechanic. Metal Worker, or Hose splice. C. II'. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . .  584 .m .. "1 
person interested In Machinery Sup , Hub. wheel. J. B. Garand . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581.W 
plies should have our new IBm' Tooi Hydrocarbon motor, M. H. Rumpf . . . . . . . . . . . . . . . . . .  584,

007 

Catalogue. It con tams 110 pages. Igniting device. B. Jolles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iiIH,05ti 
size 1�1�. and Is an exhaustive Indicator. See Ship speed indIcator. and Instructive list of all tools that Ink well supporting attachment for desks, R. E.  
may be  required. Mailed free to  Rayman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583.1».1 
anyone mentioninK this paper and Inking apparatus, mechanical ,  M. B. 1'emplin . . . . . 584:,247 sending us 35 cents. Discount sbeet Insect capturing and destroying device, J. Strou-forwarded witb every copy of tbe hal . . . . .  . .  . .  . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  584.245 book. Send stamps or money order. I�����o�'tt���.r.i�� . .  ���� . . �.����?�i.�� . .  �.�?�.i��: . .  �:. 584,246 
M O NT80 M E RY " CO 

Insulator for telegraph or other electric wires. ... • �� Nesmith & Arnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.236 MAKERS AND JOBBERS IN k"�rf�. �e"e It��ilo�r:de knife. 
F I N E TOOLS , 
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I tieutifit �merita •• 

WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 
Williams' Shaving Stick, 25 c:ts. 
Genuine Yankee Silaving Soap, 10 cts. 
Lu"ury Shaving Tablet, 25 c:ts. 

TH E 

Swiss Violet Shaving Crea .. , 50 c:ts. 
Jersey Cream (Toilet) Soap, l5 c:ts. 
Williams'Shaving Soap (Barbers' ),Slx 
Round Cakes, l ib., 4Oc. Exquisite 
also £ortoUet. Trial cake for 2c.stamp 

J. B. WILUBlIIS CO. 
Glastonbury, 
Conn., U.S.A. 

On recel�fp��e�:!·��I·:::':���':�':i�:'; of re- The Chicago Gas & Gasoline Engine 
1/ _ I  N C H A U C E R B I T S The simplest Ilas and Ilasollne 
72 enlline on tbe market. Has no equal for absolute, Bteady speed 

_�. . _. 
and durability. It ls a dwarf 

_;;; ___ ;;;j.�I!!!_ ��l'e8���h�nga����t � 
A line cutttng tool. perfect clearance. especially good In hard wood and for end boring. 

rr Send for C i t'c u l ars " S  .\ ." Free. 

T H E  ._FO R D  BIT CO. , HOLYOKE. M ASS. 

This bell�::ln�ellJ�ih�r Horse 
'V E n � 'J' E It � actual hor8e power 

GAS ENGINE 
tor "' 1 ., 11 .  les. l0� discount for cash. 
:ft�s���:::i���K1·;:'f�'J'l�r. o�uliJJ 
��e���o��i�����:n:=��t�e a8ai�':;u���: lIade for Gas or GaSOline. a::r- IVrite fM" Special Catalogue. 

W EBSTER M ' F ' G  C O . ,  
lII74 We.t 15th Street. CHICAGO. 

POWER 1 POWER 1 POWER ! Fifty per cent. Increase at no additional exp-nse. 
VICTOR VAPOR IlaIIE  •• 

LOCA L AG£NT8 WANTE D .  Steam and Vapor Launches Row and Sail Boats. Send fo:��t����ed. Specify

. 
. .' TlOI. IUE a. ao. . . -

64.66 Wabash av. , Chicago. 

application. 
MAN UFACTUR1!:D lIY 

J • •  1 .  N C I IDL \ N  ( � O  . . 
� U A'· Soutb Clinton St., 

OHICA GO. ]J .L. 

SpeCial Machi nery, D ies and TOO:&,S 

... Sub Press Dies ",, ; 
. ! For PuncMng ana Forming Shut Metal 

A S P ECIALTY. � 
OEO. M. ORISWOLD, 0 (I 0 

lS3 !il t .  Jolo n St.. �}� /\? NEW H .t.VEN, CONN. �� 
I' You Jlrt a manufactum of Sbut mttal 

articles, you are naturally interested in New Ma-
us f����8r��� o'fi�h����I��: �Su:i��(gl;;��:� 

No. 1 .  ROLLING M I LL MACH I N E R Y  FOR SHEET M ETAL 
No. 2 .  TUBE ANO WIRE M I LL MACH I N E R Y  
NO. 3.  S ILVERWARE A N O  COI N I N G  MACH I N ERY 
No. 4. H A R DWARE A N D  BRASS GOODS MACHINERY 
No.  15 .  BICYCLE MACH I N E R Y  ADDRESS 

THE WATERBURY FARREL FOUN DRY " MACH I N E  CO. 
WATERBURY , CON N .  

THIS IS TH E P I E R C E  % ACT U A L  H. P.  
Gas or Gasoline Engine, 

Complete. Ready to Operate. YO U can't a1rord to b e  without it, I f  i t  will d o  your 
work. :ool iUl'LE, NO  FIRE, A B !il O I . U 'l' E L Y  SAFE. D U R A B l . E, 

W E L l ,  M A D E  Rlld G U A R A N T E E D  to be as represented. 
� H. P2&��.neS:nn!k��'::���;"���e'it0:::����: .�\.:'�z:i���':�e'a�al to 

pr PRICES ARE RIGH'r. 
PIEROE ENG INE  00. ,  1 7  N .  1 7th St. ,  Racine ,  W is. 

" WOLVERINE " lAS AND IASO L I N E  
E N G I NES ,  :;rdAT.J.'1�rNRE� 

W ,)lvel'1IDe U is the only re-
�'= .. :::;:--.'�'.� ?ba: I��e��e�� Require� no 

8af����e:faci�8� 
LV E R I N E  M O T O R  W O R K S .  

12 Ilu rftll fiiltreelt ORAND RAPIDS. M I C H .  

ROTARY ENG INES. 
The vlU'lous ell'orts that have been made hy lnvent
ors during several Ilenerations to overcome the de
fect. of this form of motor were discussed In a series of articles pnb1l8hed In the 

- _ .  Sdtntific Jlmtrican Suppltmtnt, HOISTIII� EIICIIIES N os. 1 1 09. 1 1 1 0, a n d  H 1 1 , Issues dated 
Yff!:�lrl�tl-F.t.;�?Ii��EE April 3d. 10th. and 17th. 1897. These artlcle8 p;lve 
0 1 1 . .  Both Frictl('n and the history and development of the Rotary Engine 
�f.�? fI,}:>1�1if.�::: ��� from the year 1588 to the presellt day. The engrav-
J'i es, n .. cks. etc. Great Inp;s wblch accompany the article have been pre-
SavinI' over steam. "speclaUy pared from work. on the .ubject of Rotary �'n-
:r�e:����dse��aio���a��� g.ines and from patent drawings of recent Inven-
Guaranteed fully. State size tlOns. many of them showing devices of the greatest 
G,::,,:e�'

n d  Aa'!.'":�t I n': .. ��� Ingenuity and Interest. Copies 10 cents each. 
.. i n e  U ... . 4O'J S. W. Boulevard. Kansas City. Mo. MUNN &:. CO. ,  Publishers, 

A L C O  V A P O R  LAU N C H  
Motor controlled from bow. Valve movement, 12 to 1. 16 to 60 ft. Launches. Twin 

�'i�e14"'::d S:£'l::i��t�o l�;'�n�e� engineer or pilot required. 
�e�:(�:e���':.ty I:�����eegr Gasoline uoed. No dl88jlreeable vibration. 

IT Send 10 cents in stamps 
fM" 1897 Catalogue. 

ft. Jersey A, •• Jersey City, N. J.  

1897 Suppltmtnt 

361 Broadway, New York City. 

SUPPL1!:M1!:NT, �.OO a year. 
Combined rates. with SCIENTIFIC AMERICAN $-I. 

Moasnrin� 
TaUDS. 

Chesterman's. Excelsior, 
Lufkin's, Eddy's. Roe's. 
etc . •  and supplies of all 
kinds for Architects. En· glneers and DraUjlht8· 
men. 
Frost & Adams Co. 

EstabliShed In lSIll. 
39 Corll hi l i . 

BOSTON ,  MASS. 

TH E I M P ROVE D lAS E N I I N E .  
Two cylinders In one casting Occupies less space and weighs less for 1 1 s power tban any engine made. Can be used wherever pow ... er is required. Eitber sta� ttonaryor marine. No fire. No heRt. No smoke. No licensed eni(tneer required. 
IT Send for catalogue. 

S I NTZ GAS E N G I N E  CO •• 
Grall d  Rn,.ids, 

Jlllc .. . . U. S. A .  

£atalogUt Rtady !  t�PMe!!m��!�Ja!&�n�4��t�P.!� 
.. .. .. .. 

The publishers of the ScIENTIFIC AMERI

CAN annoUllc.P- that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be senl; 
free to all on application. 

MUNN &:. CO. , Publishers, 
�6. Broadway, New York City. 

DRILl:lNG MACHINER.l 
' MANUFAC TURED BV WILLIAMS BROTH ERS. 

ITHACA. N.V. 
O� ON SILLS. FOR 

SHALLOW WELLS, WITH 
OR HORSE POWER 
,.OR C ATA LOa U &  W'�IIIIOIL� 

Knitting machine knockoll' mechanism. J. Brad-
Knl\'t{':'ii . macbiiie' .tOp· mechiUiism: 'j: ·C.· waiii: 58f.:aJ6 
Lad'd���;jrt"i;le step: if: Bowmaii: : : : : : : : : : : : : : : : :  58f.251 
t::g,c������:��&.�C�y�������: : :  ::.5siJ8': 
t::::g �n:�[e��b���g[e���rs.JiI�::1:��·. : :  ::. ' . . :: I.Jamp, raHway signal. C. H. Dressel . . . . . . . . . . . . . .  . . Lamp. safety. W. Waege) . . . . . . . . . . . . . • . . • • . . • . . . . . 
t::::g· .����?t�bl�;�f:.r W: s: 'iiaiiim::: ::: :::::: . : : �:Ws LllIlt. A. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.102 Lasting machine. A. �'. Preston . . . . . . . . . . . . . . . . . . . . . 584.192 Lathe. engine. Le Wond &; Chard . . . . . . . . . . . . . . . . . . . 58f.OOl Lead from lead ore. making commercial. P. G. Salom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 584.242 IJeatber dre8@ing machine. J. Hall . . . . . . . . . . . . . . . . .• 583.995 Letter box. W. K Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.161 Lifter. See Pan lifter. Light. See E;ectrlc·lIght. Llghtulng arre.ter. A. Ekstrom . . . . . . . . . . . . . . . . . . . . .  583.987 Lock. See Bicycle lock. Velocipede lock. Lock. A. J. Oleson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5R4.047 Lock blade knife. J. P. Jack8on . . . . . . . . . . . . . . . . . . . . . 58f.on Lockhlll device. T. II. Wallace . . . . . . . . . . . . . . . . . . . . . .  58f.279 Locomotive engine, C. H. Booth . . . . . . . . . . . . . . • • . . . .  583.885 I .. ooking glass, A. Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.mB I.JOunge chair, G. Hullzlnger . . . . . . . . . . . . . . . . . . . . . . . . . S84:,I32 Lubricator. K Capltaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.033 Lumber transfer, steam. W. A. Wilkinson . . . . . . . . . 58f.027 Mail trausi"errillg device, E. Campbell . . . . . . . . . . . . . .  58'.152 lIatcb box. J. )j;. Kaufmlllln . . . . . . . . . . . . . . . . . . . . . . . . . 583.907 Mattress. J. HolI'wan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 58f.I78 Mea.ure and funnel. combined. M. N. Sevier. . . . . .  275 
�:����PJ:8i���:�!��G�E��r:t��rili: : : : : : : : : : :  . Medical thermolIjeter case. Ollendorll" & Fi8cher .. 583. 

�:l:�.pl���·�t':c�����e�·r.�··���'::::ier:· Tiiree 58f. 

phase induction meter. Meters. prepayment mechanism for electrical or other. Bastian &; HodWs . . . . . . . . . . . . . . . . . . . . . . . .  58f.258 

�:,nJPct�;�:n"J'f�r:nfr!:' m"'cI,Jin�:.a�tli) 'hreaker 5R4,260 for. A. Premo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.� Moulding apparatu8. J. B. Ramp .. . . . . . . . . . . . . . . . . . .  583.�1 Momentum of moving bodle8. apparatus for utll· Izlng. F. A. Dillingham . . . . . . . . . . . . . . . . . . . . . . . . . . . 58f.l00 Motor. See Electric motor. Hydrocarbon motor. Vehicle motor. Water motor. Motor meter. C. P. Steinmetz .. . . . . . . . . . . . . . . . . . . . . . .  583.951 Motor wheel device. C. �'. Goddard . . . . . . . . . . . . . . . . .  584.218 Mowers. clover seed table attachment for. D. Mc· Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.oo. Multiple drill. Warman & Winter . . . . . . . . . . . . . . . . . .  58f.025 Mutoscope. H. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.005 Mutoscope. H. N. Marvin . . . . . . . . . . . . . . . . . . . .  58f.228. 58f.311 Nappinll machine. C. Heap . . . . . . . . . . . . . . . . . . . . . . . . . . 58f.1l3 Nozzle. C. A. Snider . . . . . . .  ' "  . . . . . . . . . . . . . .  " . . . . . . . .  58f.I97 

���zl;c:.-'Wr t.aJ!O:d�����·. ·.· . . : . .. .. ':. '.: ':.:'. ':. ·.5SU67: �:IM Nut lock. W. N. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.� Ore grinding machine. W. A. Woods . . . . . . . . . . . . . . .  584.086 

�:!:'m��;. :,,�16: �·er.�c:.����·: : : : : : : : : : : : : : : : : : : : : : :  �:rtt 
�:g:� �'i.��l�� :::.t����M�e�n D&'�:!f: : : : : : : : : : : : :  �:W Paper. package binder for toilet. J. N. Moehn . . . . 583.918 Paving block and sY8tem of paving. combination. W. H. Northcutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.269 Pen. U. S. Armstrollp; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.255 
�r;.::lIl:eolf��\:'c��e��p:.. B. Gold.mlth . . . . . . . . . . .  584.(116 
Pipe core spindles. apparatus for wrapping. C. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.281 Pipe coupling 8eal. F. N. McDowell . . . . . . . . . . . . . . . . .  584.232 Pipe wrench. R. A. Ryrle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.9(7 Pipe wrench and cutter, combined. M. Leven� dU8ky. . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . 584.18> Plpe8; apparatus for teoting riveted. T. H. Mil· son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.1l8 

�l:�r.,�U��d ������:8iPachi;i,;: iiiigi,,;e .�: Daii: 584.002 

ner . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.302 Plant protector. J. McGowan . . . . . . . . . . . . . . . . . . . . . . . .  583.925 Planter. Myers & Adams . . . . . . . . . . . . . . . .. . . . . . . . . . . .  58f.230 

�1���eJ: R�t':,��'.�:. �:.������: : : . : : : : : : : : : : : : : : : :  �:� Plow. G. B. Gauntt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.217 Plup;. safety. T. S. McClintock . . . . . . . . . . . . . . . . . . . . . .  58f.OO9 Pneumatic handle. S. M. Gnnsaul. . . . . . . . . . . . . . . . . .  584.220 Pocket book. ap;ent·s. C. E. Miller . . . . . . . . . . . . . . . . . . . 584.060 Pointlnp; Implement. J. Quigley . . . . . . . . . . . . . . . . . . . . . 58f.292 Pole tiP. A. F. M. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58f.I71 Portable heater. J. E. S. Wagner . . . . . . . . . . . . . . . . . . .  583.960 Power truck. duplex. O. Ander.on . . . . . . . . . . . . . . . . .  58f.031 Press. See Hay press. Print.lng machine. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  584.274 Printing machine bed motion. cylinder. W. Scott 583.9(8 

��W!��glf::�t��ren���e��p;:�':Js;,�b�e����iej.: 583.002 PUl�:if::.a��/a��ba�t����.�. :�1.1�:. ����� . ��.� Pump for liquids. E. Capitsbte . . . . . . . . . . . . . . . . . . . . . . 58f. 

���c'1iI�t;�"!C��.::�)�t,t. �I:�.;r:.���: : : : : : : : : : : : : : :  �: 
Qua.r.zG�r��:�'l.�� .�.� .�����. ��.r . .  ���I.��������� •. 583,993 Radiator. heat. J. E. Blackburn . . . . . . . . . . . . . . . . . . . . 58f.2t;2 Radiator. steam. E. E. Gold . . . . . . . . . . . . . . . . . . . . . . . . .  58f.I43 �:1I gg��: ����nPorl!,::.������: : : : : : : : : : : : : : : : : : :  �:lm Rail joint, W. F'. Weaver. Jr . . . . . . . . . . . . . . . . . . . . . .  584.085 Railway brake. S. T. Williams . . . . . . . . . . . . . . . . . . . . . .  58f.028 Railway roadbed. J. H. Nichol . .  . . . . . . . . . . . . . . . . . . .  58f.083 Railwar switcb and operating mecbanism. C. at A. Scheid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.016 Railway switch. 8treet. A. M. Dimmick . . . . . . . . . . . .  583.1J81j Railways. turn table for surface contact electric, E. M. Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.997 
}l::�;he�;���h."trMcEachron . . . . . . . . . . . . . . . . . . . .  58f.Ob1 Razor. J. L. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.9b'7 Receptacle for mRU matter. milk, newspape1'8. etc . •  Willinger & Devins . . . . . . . . . . . . . . . . . . . . . . . . .  58f.137 Recorder. See Cash recorder. Reel. See Fishing reel. .Rellector. ventilating. J. Cinnamon . . . . . . . . . . . . . . . .  583.9;0 
Refrigerator car ventilator. E. T. Earl. . . . . . . . . . . . .  584.283 Refrlp;erator or Ice box 8helf. A. E. Nessie . . . . . . . .  584.ffi2 Register. See Cash regl.ter. Regl.ter for car st.eps. etc .• T. H. French . . . . . . . . . .  58f.216 Regulator. See Electric regulator. F'luld pressure re�ulator. Rein guide. J. Penlngton . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.012 Roentgen rays. producing stereoscopiC pictures 
Roo"lir!in1::fo'::l�j':p .. ;.i .. liiii.: : : : : : : : : : : : : : : : : : : : : :  �:� Rotary enp;lne. M. P. Elgen .. . . . . . . . . . . . . . . . . . . . . . . . .  683.897 
�:!,g ��:�;�':,taf.��r���h�m?: .�I!�.���: ��: : : : : :  �::m Sash fastener, S. W. Lockhart . . . . . . . . . . . . . . . . . . . . .  58f.058 Sa.h holder. window. W. H. Koons . . . . . . . . . . . . . . . .  58f.310 SllIlh. window. J. B. Broome . . . . . . . . . . . . . . . . . . . . . . . . .  583.976 Screw cuttlnp; machine. W. C. Wells . . . . . . . . . . . . . . .  58f.026 Scuttle. J. Bermes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.973 Seal for pack8lle •• etc .. L. F'. Musson . . . . . . . . . . . . . . .  584.290 

�::�\:'fi:Cf:���t w.nT�l·G�·I·N:����I.t: : : : :  �:m 
�:�U8:�r"��:���:��t�����gA�s.'k:r�::.�����: : : Seed cleaner and puriller. T. J. Hatlleld . . . . . . . . .  . .  Seesaw. H. A. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Self opening gate. W. H. Ordell . . . . . . . . . . . . . . . . . . . .  . 
�:g:�:t��· a�::�:r:!��fg�. sr;ft���t�r Vandre.. . . .  684,(8) 
sep:!�;���in����!cg::.�.,tl'f.?r�hl. B:c�"e��g:o�.� 588.899 Sewing machine, sole, C. P. Holmes . . . .  t • • • • • • • • • • •  S84.009 �ewlng machine thread waxing dev,ce. }<'. L. Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.968 

��:fn�:�k�r,tl:.·�·. ������iii.: :  : : : : : : : : : : : : : : : :  : : :  �:� Ship attachment. W. W. Beach . . . . . . . . . . . . . . . . . . . . .  584.083 Ship speed indicator. W. H. McCurdy . . . . . . . . . . . . . . 584.095 Shirt. W. M. Steppacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.168 Shutter worker. D. O. Gould . . . . . . . . . . . . . . . . . . . . . . . .  584.053 Sieve. separating. H. Bittinger .. . . . . . . . . . . . . . . . . . . . .  58f.I26 

�1�r�·t.·L����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
�lra�:� �glfe::°.r.-���[!:�n�h�: .::.���.�: : : : : : : : : : : :  �:� 
�l:!rti;?d����.<&.B���';,';;: : : : : : : : : :  .. : : : : : : : : : : : : : : : : :  �:� 
�����'���r��t"a��'(f r.�':r:���n���:.�·.�:.���?r.� �:� Sprocket wheel for chain lZearinll. J. A. Walker . . 58f.200 Stacker, pneumatic straw, C. O. Heggem . . . . . . . . . .  684:,160 Stamps to envelops or cards. machine for apply· Inll. F. W. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583.989 Stand. See Camera stand. F'lower stand. Staple puller and fence wire stretcher. G. B. Nel-80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58f.I89 Steam boiler. H. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.257 Stone crusher. Gates & Carman . . . . . . . . . . . . . . . . . . . . . 58f.142 Stone scabblillp; machine. Seager & Miller . . . . . . . . . 58f.244 Stooper. See Bottle stopper. Bottle or jar stop-per. Valve stopper. Stove. E. C. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 584.209 

���;:�IJ':���.ir�:t���: ·. : : ·. ·. : : : : : : : : : : : : : : : : : : : : : : : :  =:� �:lrch:�e;' Jut���er8wltcli: '  . 'Ii:iectrtc ' iiWiiCii: 584.28i 

RaIl .... &7 s .... ltch. Time switch. (Con"nucd on page !lIS) 

M ac h i n e  Desi lIechanloal .t Architectural Dr."lng; Marine. 6;jO;;;:�� ... Statlonary &nd Locomotive EugineeriDI:Sbee' n._ ...... ..;:.:::9 Ketal. Pattern CuttlDCi Plumbing; Eleo\riclty; ���I�::�. 3 1  COURSES :Y��'::� Engineering; Sune1ing and Mapping; Book· Keeping ; Shorthand ; EngUsh Branches j Arcbitecture; lUlilng; Metal Pro.pecd-ul. 
:l!d';�· GUARANTEED SUCCESS. 
, ... ... ., •••• Idva.e. " ... ,.11  ... , •. 
aretdGr hit; SlM. avbjec' ,au IOU" to .'udr. 
Iahl'lUdloaaJ CornIpoadeaee ae.ool., Box 94.2 

THE SANDBLAST PROCESS.-BY J. J. 
Holl zllpffel. A full description of this interestiog process and of the appa.rHtu8 employed ; with R. discuflsion of its capabilities Hod present and future applicat ions. With 8 i l lUstration •• ( .nntRined in SCI1!:"TIFIC A M ER
ICA N SUPPLEMENT. No. 1 n 1 O. Price 10 cent.. To be bad at this office and from al l new8dealer�. 

u· S· Jlutomatic TnltdOr 
For Marine. Stationary. Port

able and Traction Eng-Inu. 
It hllll six advantap;es that com· mend It above all other Injectors for your use. We want to prove It to you. 

AMERICAN I NJ ECTOR CO. 
331 COngre88 St., W •• DetrOit. Mich. 

��'oYu�i' ST E E L  Btlt . Pullty @iR the World. Unbreakahle. very light. Positively safe. Extremely h[�h speeds. Perfectly balanced any speed. Cheap llrst cost and power . 8aver. Steel busblngs to lit any 
��tie�t�a��"J:J�ri';;�1 a':.".i description. write 

A. M �; n ] U A N  P1J l.LEY ( '0. 
IT See SCIENTIn�l:.�'iTh��I�e'l,�·ilm.�:-�r' 
Buy Telephones 

THAT ARE GOOD--NOT . .  CHEAP THINGS." 
The difference In cost Is little. We p;uarantee oU��fE:T�:: :yD:a���tr:. �U:rC����r8 tee and Instrnments are both \food. 
WESTER N  TELEPHONE CONSTRUCTION CO. 

2 50·2 5 4  South Cl l ntnn St.,  Ch icago. 
Largest Manufacturer. of Telephones 
exclUBivel1l in the United Stat ... 

HOUTS AUTOMATIC TELEPH O N E  SWITC H ES 
Some of Its advantages : 1st. It I. s�rlctly 

��t��:!I!!. m':uJ,� 8�lfcll!��'illd.dot'i. 'b':;�': nectlon between subscribers Is direct and Instantaneous. 4th. No central oillce ope-
IT";�� to �f.' t'�tlor� 1!'!arr:.l'I�fe'�;''i,'�d service at all hours of day or night. 
le�d. T .. �IS o;ftg��r' c�s:.?J.�r?':!.r:rf�?� guarante"d. r;r' Sen1 for Illustrated circular S. A. to 
Hout .. A II I  .. matic 'l'el eplooll e  Switch 
Co., Parker, �o. DakolR , U . �. A . 

Twelfth, .Ed""'" Now Beady. 
THE SCIENTIFIC AMERICAN 

CYC LO P E D I A  O F  
Receipts, Notes and Oueries 

1 2 ,500 RECEIPTS. 708 PAGES. 
Price. $ 5.00 In  Oloth : $6.00 I n  Sheep ; $6.50 In Half 

Morocco, Postpaid. TH IS g r e a t  
work has now 

been on the mar
ket for nearly 
six years. and 
thedemandforlt 
has been so great 
that twelve editions have been 
called for. 

I t is entirely 
distinct from the ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may be regarded 88 
the product of 
t .. e studies and 
p r a c t i c a l  ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world: the Information given being of the highest 
value. IU'ranged and condensed in concise form. 
convenient for ready use. Almost every Inquiry that. can be thoullht of. relating to formu�re used 
in the various manufacturin g  industries. will here 
be found answerf"d. 

Those who are engaged In almost an.v branch 
of industry will find in this book much that 
is of practical value in their respective call
ings. Those who are in search of independent 
business or employment, relating to tbe home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

Hr StJRd/ur de8cnptive Circular. 
l!4UNN & CO., Publishers, 

a6I Broad�. New Yo� 

© 1897 SCIENTIFIC AMERICAN, INC.



I , itutifi, �tUtti,att. 
N OW R E ADY. 

H Inexpensive 
Country Homes.'t 
.d Practical Book 10f" Architecu, Builders and those 

Intending to Build. 
A hand.ome cloth-bound portfoliO. con.lstlng 01 96 

palZe. nxH, printed on heavy plate paper, and con
taining 43 de.lgn •• with fioor plans, of practical, 
tasteful and comfortable country home., ranging In 
co.t from $1.000 to $6.000 complete. The de.lgns 
h�ve been carefully selected as embodying the be.t 
elIorts of varlou. architect. throughout the country. 
Every one of the hou.e. has already been built. 
and all of the Illustration. are half-tone engraving., 
made direct from photographs of the completed 
.tructure •• taken e.pecially by the SCIENTIFIC 
AMERICAN artists. In many ca.e. two perspective 
views of the same bouse are sbown. Several illus .. 
tratlon. of Inexpen.lve .table. are al.o Included 
among the desigos. 

The location of the dwelling., the co.t. owner.' and 
architects' names and addresses are given. together 
with a de.crlption of the dwelllnll, thus enabling. If 
desired, a personal inspectIOn of the dwellillj[ or 
direct correspondence with the architect or owner. 
Architects, B u i lders, and those I ntending to b u i l d  
will find many new and valuable sug"e.tion. among 
the up-to-date de.igns Illustrated in this hand.ome 
portfolio. 

I'rlce, $�,OO by mail, postpaid. 

MUNN & CO.. Publishers. 
36J Broadway, New York City. 
scnE W - CUTTING nIE HEADS •ELFOOPENINO and ADJUSTABLE. 

'l'be be.t dIe head on the market. Some ad
vantalZes over U otbers" tJ viz. : They are 
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e �� • chips, are afWaY8 reliable. and the price!' 
. are right. II:lr Send {,Of" descriptive drcu-
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No. 17 wIre gauge to 6 Inches diameter Inclnslve. 
C EOMETRIC DRILL CO" W ESTVILLE.  CT. 

EUROPEAN AGENTS : 1 ���������:�e!nO:: !::!rl..d. 
N. Y. CAMERA EXCHANGE. 

50% Saved on all makes of Cameras 

an�'fua:c�u,.�r:�.:-: �":m���':,lh�:�I:� 
Large as.ortment al way. on hand. 

Developing, Printing, etc. 
Photo 8upplle. of every de8crlptlon 

at lowe<lt prices. 
II:lr Send 20. stamp 10f" bargam 

list. Addreas 
N, Y. CAMERA EXCHANGE, 43 Fulton St. ,  NEW YORK 

A GREAT GRATER. 
Best and most useful ever In .. ��t\�� fl�:�� t����:i': 
ways in its place. No waste
spring keeps presslngnntmeg 
until it is all �round. Simple 
��t��1.';.'":i���h�"Jr';8y °l� 
t$ry Nutmeg Grater. Sample 
:t'oo.

b
Y ::��i�ft�'Ne;':�T�� 

Co., Lancaster, l"a. 

F R E E OUTING CLOTHING 

ll Iu.trated. ShOW. 1S.���:\;, •• 
B
8':,y�

l
t�k 

g�n���".!'t
a�l:...�un��r�� I.sued. 
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Descrtption.-Our trousers are made of 

�����';.�
i
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e
e 

hem on bottom and strq,ps on waistband 
for belt. All hand fini.hed. Buy direct 
and .ave retailers' big profit •• 

H . ... LOM IIARD, Outtittel', 22, 24. 28 Merchants Row. BOSTON, MASs. 

Switch operating device. E. Von Haken . . . . . • • • • . .  58( .17( 
Synchronizing mechanl.m. H. F. Par.hall . . • . . . . . .  58(.062 
Table. C. H. Haberkorn . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  58(.145 
Tack and making same, C. B. Russell . . . . . . . . . . . . . .  �,94ti 
Tank. See Flush tank. 068 Tank cover. F. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58('tl!!3 
�:����'t;.:::�.

c
��'i'i: �ul1h����.�.I�.:: : : : : : : : :  : : : :  : : : : :  �:!m) 

Tenoninl< machine. I. Sicotte . . . . . . . . . . . . . . . . . . . . . . . . 584.018 
Thermostat, H. Vall Hoevenbergh . . . . . . . . . . . . . . . . . 384,241-1 
Thill coupling. C. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  583,971 
Thill coupling. D. C. Kitching . . . . . . . . . . . . . . . . . . . . . . 583,9O!J 
Three phase induction meter, C. P. Steinmetz . . . .  583,000 
Ticket, mile8.j{e. C. W. Reill. .  . . . . . . . . . . . . . . . . . . . . . . 584.2\14 

�l:;;e �i�t���':.�fOmatic electric, L. H. Watter •.. 584.14� 
Tire. pneumatic. T. B. JelIery . . . . . . . . . . . . . . . . . . . . . . . 584.110 
Tire, pneumatic, W. B. Mann . . . . . . . . . . . • . . . . . . . . . . .  584,059 
'l'ire. pneumatic, F. W. MorJit'sn . . . . . . . . . . . . . . . •  0 • • • •  584,289 
Tire. pneumatic. J. C. Raymond . . . . . . . . . . . . . . . . . . . .  584.19a 
Tire, pneumatic bicycle, L. H. Stodder . • . . . . • • • . . .  584:,OC6 
'rire wheel, W. Corliss . . . • . . . . . . . . . . . . . . • . . . . . . . . . . .  584,103 
Tires, device for repairing pneumatic, J. Schade 584,295 
'l'ires. manufacture of pneumatic, J. }'. Lawrence 584,11);) 
Tires, means for making pneumatic, J. F. Law· 
To::�';,

e
j,·ack·er: 'j:v: ·iticiiaj.d.oii : : : : : : : : : : : : : : : : : :  �:�6f 

Tobacco pip!" L. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.194 
Toy gun. J. tl. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 584.252 

��:�: �:��i(5�b��alr:c��.�: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Track fastening, I. F. 'rillinghast . . . . . . . . . . . . . . . . . . . 584:,248 
���tin�,

e
:t:a���� Uo'finann . . . . . . . . . . . . . .  , . . . . . . . . .  584,OOa 

Turning machine. bar and .haftlng. J. Fitz . . . . . . . .  584.213 
Typewriter cabinet. M. M. Lyon . . . . . . . . . . . . . . . . . . . .  584.287 
Upright or vertical engine. P. A. N. Winand . . . . . . 583.962 

�:l��,f�i- �e.?,.·f��.�·automaiic: 'P: C:Leiilicii : : : : :  �:�l 
�:l�� r;I�t', a�':..'tti:' :a

§�li8.iY.ia:di: :  : : : : : : : : : : : : : : :  �:� 
Valve, Inter.ection. �'. C. Viney . . . . . . . . . . . . . . . . . . . .  58(.278 
Valve mechani.m. A. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.103 
Valve stopper, C. E. Beavis . . . . . . . . . . . . . . . . . . . . . . . . . .  b83.972 

�:g?�I�������· ���f��: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �a� 
Vehicle. motor. Draullette & Catol . . . . . . . . . . . . . . . . . 584,127 

���:�l� ���?
r
s.�.�o�:::'.�ii: : : : : : : : : : : : : : : : : : : : : : : :  �g� 

�:r��f�e'd��yg�
, �: �. IJg��:80n: : : : : : : : : : : : : : : : . : : :  ?::�� 

Velocipede lock. Hillhou.e & Parker . . . . . . . . . . . . . . .  583.005 
Ventilator. See RefrIgerator car ventilator. 
Ventilator. W. Nash .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.231 
Wagon attachment. delivery. C. Shanklin . . . . . . . . .  584,167 

;:g� b{:,�: tJ��.
m
Il":�'t.?: .�: ������.�: : : : : : : : : : : :  �:� 

Water heater. A. F. Trage.er .. . . . . . . . . . . . . . . . . . . . . . . 584.276 
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Wel�ing and brazing, Payne & Diven . . . . . . . . . . . . . . 584-,120 
Wheel. See Car wheel. Cycle wheel. Sprocket 

wheel. 
Wheel rim. B. A. Wa.hburn . . . . . . . . . . . . . . . . . . . . . . . .  583.961 
Window. J. E. l\Iellor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.268 
Window chair. G. W. Dearborn. . . . . . . . . . . . . . . . . . . .  583._"94 
Wire connection, feed, Harrington & Somers . . . . .  583,003 
Wrench. See Combination wrench. Pipe wrench. 

Ratchet wrench. Vehicle wrench. 
Wrench. R. C. EHrich. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  58(.111 
Wrench. H. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.019 

DESIGNS. 
Bicycle frame. H. Bu •• e . . . . . . . . . . . . . . . . . . . . . . . . 27 .186. 27.187 
Bicycle mud guard. F. A. Barnhart. .  . . . . . . . . . . . . . . . .  27.179 
Bicycle .addle .eat. H. A. Chrl.ty . . . . . . . . . . . . . . . . . . . .  27.185 
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Carpet. H. W. Parton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.m 
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Golf club. J. Cran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,190 
Hammer. tapping. O. H. Holderer . . . . . . . . . . . . . . . . . . .  27,172 
Irrlgatln.ll tool. J.. Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.173 
Jacket • •  plnal. W. N. Robert . . . . . . . . . . . . . . . . . . . . . . . . . 27.193 
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Spoon or fork handle. S. Smith . . . . . . . . . . . . . . . . . . . . . .  27.164 
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27.183. 27.164 
Sprocket wheel and chain guard, H. H. RO

Z1��e
:o 27.182 
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Wall covering, J. M. Honan . . . . . . . . . . . . . . . . . . . . . . . . . .  27.194 
Wheel .prlng. vehicle. S. A. Elermann ... . . . . . . . . . . . 27.178 

TRADE MARKS. 
Beer and malt extract •• Chr. Heurich Brewing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.153 
Beverage both laxative and tonic. F. C. Fowler . . . .  30.145 
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3O.m 
Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.175 

Bran. �'reeman Milling Comr,any . . . . . . . • . . . . . . • . . . . .  30.161 
Che
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n
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Coating tron and other surfaces, compositions 
for. R. W. NeD' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.169 

ACETYLENE GAS AND CARBIDE OF I Confectionery. P. Wunderle . . . . . . . . . . . . . . . . . . . . . . . . .  30.158 
Caicium.-A l l  IIbo llt th� new I l I um lnan t, i ts qUlll l l ie •• �':a���� tl.��:[u���tt:r�arnliiIi . .  Roj,t:·ingliBm 30.159 

cherlll8try. pressure of hq.uefact ion. l ie probable futu�e. Clark & Company . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  30,166 
exper!meDts.p�rtorJDed wlt.h it. A mo�t valuable series Flour, T. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,100 of .art iCles, I.! IV inll 10 complete f�rm the lJarticular� of Hair preparation for the Koko·Marlcop88 Com. I h"

S
.ubject. A pparatu. for �akmg the "as·NCont9,u9n::,d pany . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.151 I I I  C I ENTI FtC A M ERICA N .... UPPLEl\I ENT. OS. . �. Locks latches and keys Warner Lock Company 30 172 1 0!f!. 1 08', . 1 01.�, 1014, 1 01;}, 101 1;, 1 0��, Lubrlcant •• Vacuum Oil ·Company . . . . . . . . . . . . . . . . . .  30:182 1 113.) and 1 8aS. I he most recellt apparatus of 81m· Paint or calcimine water J. A. & W. BIrd & Com. pIe an� D
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8t.rat�do pany . . . . . . . . . . . .  � . . . . . . .  : . . . . . . . . . . . . . • • . . . . . . . . . . . . .  30,163 ID speCia Ilce,ty ene upp e�en o. .) # .  flce . Paints and varnishes, F. A. GlIdden . . . . . . . . . . . . . . . .  00,168 

�
enf8 e

ach. '10 be bad at thls office and from ni l news- Perfumed toilet preparations, V. Klotz . . . . . . . . . . . . .  30,136 On ers. Powders. face, B. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,137 

H AW K I N S' N EW CATECHISM OF E LECTRICITY 
A PRACTICAL TREATISE 
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"old title. and .. dge.. Strict
ly .. Up-to-Date." · Postpaid, 
'2.00. THEO. AUDEL & Co .• 
63 Fifth Avenue, New York. 

Big Four 
Route. 

Remedies, certain named, H. W. Stephenson . . . . . .  30,139 
Remedies for eczema and other skin diseases, D. 

D. Dennl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.)(7 
Remedies for kidney di.ea.e •• N. D. Campbell.. . . .  30.148 
Remedies for women's diseases, Simard & Mig· 

nault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.150 
Remedies, including saives and ointments, blood, 

WulD' & Heldenbluth .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.138 

1::::���.
f
��o"J:���

d
�1J··I�!�! 

C
��'i'��:18g:'Jl'c':.r 
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Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.149 
SnuD'. Pear.on Tobacco Company . . . . . . . . . . . . . . . . . . . . 30.157 

�r�g!e�::.';[d:f:O:
l
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30.185 

tatlon. :\Ielnecke & Company . . . . . . . . . . . . . . . . . . . .  30.170 
Suppo.ltorle •• M. E. SnodFa ... . . . . . . . . . . . . . . . . . . . . .  00.142 �':.�f�·�W�i:': ... �!�d rOlf,la"����.· aiid iiieii.ff:;I::i 

30.144 
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Tonic. liquid. P. Fehler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.152 
Va
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t
.���. �.� .�'. 30.16,; 

V '"i:!':!�:;.'U�::::p!�:.I� �:����. ���:. �� ��'. ���: 30.167 
Varni.hes to re.l.t high temperature. Robt. Ing-. ham Clark & Com

w
ny . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.164 

Wa
t';,���y.���.��� . . . .  ����. ��� . .  ����:����n':lff. 30.138 

Watch movement •• Hampden Watch Company . . . 30.134 
Whl.ky. G. A. Dickel & Company .. . . . . . . . . . . . . . . . . . .  00.158 

Tbls popular \lne reaches the most Important cities of Whl.ky. Ragsdale & Peck .. . . . . . . . . . . . . . . . . . . . .  30.154. 30.155 

the United States. Magnificent train. run daily be· 
tween St. Loui., Peoria, Indlanapoli •• Clncinnatl, Co
lumbus, BuD'alo. New York and Bo.ton. It I. the direct 
route also with unexcelled train service between Cin
Cinnati. Loul.vllle. Indianapoll. and Chicago. Equipped 
with BuD'et Parlor Cars, Elegant DinlUi< Car., and 
:luperb Wagner Sleeping Car.. E. O. McCORMICK. 
Pas.enger Traffic Manw:er. Cincinnati, O. 

A pri n [I'd copy of the .peclfication and drawing 01 
any patent in tne foregoing list, or any patent in print 
Issued SInce 1863, will be furnished from this oftlce for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co. , 361 
Broadway, New York. Special rates will be given where 
a lar�e number of cOJJies are desired at one time. 
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going list. provIded they are Simple, at a cost of f40 each. 
If complicated the co.t .... 111 be a little more. For full 
In.truction. addre •• Munn & Co . •  301. Broadway, New 
York. Other foreign patents may al80 be obt,a\noa. 
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BUR.N S ELECTRICITYo 

"tbt £bIOridt" 
tm� �£Yr:t:��\ifu�����IIC:::�;'16arr1�: •• ��to�� 
panies, 011 Refinerle •• Boller In.pector.. Burns 8 to 10 
hours. Simple. Durable, Reliable. 

Dr Send lor Circular and prices. 
TH E ELECTRIC PORTABLE LAMP CO. ,  Drawer B, ELl1IRA, N. Y. 

600 ��n':tnd BICYCLES {�� �(i{\:':�:",j5 �JIft'.ek�\'wGOOD 
H I C H  C R A D E '96 Mouel •• ' 
fully guaranteed. 116 to IS •• 
·87 1110<1else20 toe:!O. Shipped 
anywhere on a pp r oval. "'�CIII""-..11 
8pf'ela' ClurlDg 8ale. 

EARN A. BIOYOLE hy helping advertise us. We will Id.",oaeapnt in eacbtown FREE U8Eot ... mple wbeel to Introdueetbem. 
Writ. at oftee tnr "ur SneeJ.1 Offer. 
O. W. Mead Cycle Co .. Wabasb Av., ChIC8l!o, lll. 

BALL BEARING AXLES AND RUB-
ber 'l'i res .-A paper read before the CarriaJZe Builders' 
l\atlOnal Convention. Phi ladel ph u\. October, ]894. show .. 
inll the advantae-e to be derived from the use Of ball 
bearings and pneumatic tires in rORd vehicles. Con .. 
tumed In S(TF.NTIFIC A l\I ERIC.A N SUP PLEM ENT. No. 
9!t�. Price 10 cents. 'ro be had at this office and from 
al l newsdealers. �u Need "SPECKS" send to 

F. E, Bailey, for Optical , Catalogue. Sample Case F�EE 
with Oatfit . F. E. Bailey, 
271 Wabash Ave1lae , Chicaa:o, 
l11iuois, 

ll I CA WAS H E RS 
For all mechanical u..... Perfect Insulators. 
Sample. and quotations furnished. 

A. O .  SCHOONMAKER, 1 58 Wil l iam Street, New York. 

F O R  SA L E  O R  R E N T  
A Foundry Bulldlnl< with good Cupola and attach

ment. admirably located for .mall ca.tin�. which 
�N �� �:t:� i'� ���If��f;��. a3g.t��I��':t

ed
N:I,�hfo�l 

The la....�t occupant made Plumbers' Materials. To a 
young man thl. pre.ent. a de.lrable oPPGrtunlty for 
beginntnJijt business, and the owners of tbe property win 
��;::��:s��

l
���'J�d

i
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Addres. : J. lU , H . . Box ,.'3, N e w  Y O I'k, 

A.lf. I'IBEI 
lU n u ll fnCl o l')" H,u n b l i !!lh c d  1 7 f H .  

LE.o\.D PENCILS. OOLORICD PENCiLS. !SLATE 
PENCILS. WaiTING �LATES. STEIIlL PENS. GOLD 
PENS, nlKS, PENf'IL CASES IN SILVER ANI) IN 
GOLD, STA'!'IONERS' RUBBER GOODS, RULI!lRS, 
COLORS AND ARTISTS' MA'l'ERlALS. 

78 R eade Street , New York, N ,  y, 
ltl l1l1 u factory Established 1,.n. 

H A R DT M UT H ' S  DRAWING 
PENCILS 

AND 
COPYING 

rt:: :0�I.r.
esl:v��c�:c1:lr:��ar.����t� PENCI LS 

man, enllineer, copyist, � h . 
clerk .• and everyone using .0 �t�ltO'O¥ penetl.. .hould try the '" 

Once trW!. always used thereafur. For 8ale by al\ Stationers and Artists' Material Dealers. rw- Sample free on applic"tion. FA \' C I IC , R U H ), & Co,, Importers. 1 2 1  West H O U 8 t O ll �tl'eet, New Yorl, _ 

CR�Y!�!!!fUI §I�!J]!!Q.H�. 
for It • •  ize and weight In the world. A 
wonderful little machine. A bonanza for 
tbe boy.. A relief for the .Ick. Only '2 ���i��Ck*� ���M,;

r
E"l1l'<%"RIc t8':u 

BOSTON, MASR. NEW BEDFORD. MASS. 

--' W OO D E N  T A N KS.  II, ' ;: . . I For Railroad., Mill. and Manufactorie •• '" : : . : ::' Builders of Steel Tower. and Tank •• . . . . . . La. Red Cypre.s Wood Tank. a .pecialty. . : W. 1<:. C ) A  . .  I I W i, . . . .  ( : U  . .  217 E. Main Street, Loul8vllle. Ky. 

USE OF HOT AIR IN DRYING.-BY E. 
M. Cook. A paper i n  which the author demonstrates the 
IlreRt economy of the use of hot air over that of steam for 
dryinll many materials. especially those in lumps. ,uain, 
or powder. \Vith 3 ilIustr:ltions. Contained in SClltN
TI FIC A M ERICAN SUPPLEMENT. No •• 1022 and 1 023. 
Price 10 cents each. To be had at thi. olllceand from .. 11  
newsdealers. 

Zinc  Etch ings ." H rr i ioTones ' "' ' ' '  ' ' ' ' q ,  

' " ' " " , . .  me'" E lectrot) pes ... Designi ng. -----
'hUll  :--1�n &. f.n�nn 1fl1i!' lo ,  . •  � 1 1 " 8U"t:l' \\ . "  

VELOX PJt Y;;)ET.l A Revolution i n  Pho
:z-l. l- l'\. tographic Printing. 
When exposed to the same light. prints 

.,08 times quicker than albumen. • • 

GLOSSY  or MATT. �?, '!t�r�r ::���8W�!�b�.��� Il\t
���,: :� ��rl::�

rk. 
Devel',ped and toned lUI IlU1t lUI the printilng frames can be ftYled. A cho1ce of tones mOf"e beautiful than can be produced on any other paper. Permanent print •. The !<reate.t paper for bot or damp climates. :\ 0  �etl t ill n stamps brings two sample dozen cabts, developer and three sample prints. N .· pe)·n Platinoid, Enameled and Rough Bromuu Papen are the be.t and mo.t uniform In the market. N .. �era I' (I  1', an i1180luble g:elatlne paper. It e m b l· n u d t .  a Matt Printing-out Paper. N E PE RA C H E M I CAL CO.,  Sole Manul'rs. Pari., France. 8 Rue Martel. ChlCRlto. Ill.. 21 Quincy St. N E I' ERA l' ARK, N. Y. 

I C E Ill ." ( : H I N' mil. U .... I I M. E n ll' l n e  •• IIt·'· ..... I·., 
nnd B o u l f' )''''' lU a c h i n t · r y .  THE VILTER 
MFG. CO., 89!l Clinton Street, Milwaukee, WI •. 

i��i!l:i�e lTY PE. WHEELS. MODELl LtXPElRlMENTAL WORK.1MAU.1MCH11EKY _NDVElnE& . ETC. "!ow 1D STENCIL WONI 100 NAaaAU 81 N.Y. 

ALU M I N U M  1 2 0. In .tamp •. Sold every-
where for 26 Rnd 500. 

KEY CHAIN  
H. H .  FRANKLIN MFG. Co., SYR A C USE, N. Y. 

STRONG CAST INGS . QU I( I< OELIVE RY. 

PATTERN WORK TO ORDER 
ACME MALLEABLE I RON WORKS .BuffAlO .N .V 

BAND FASTENERS ��:���� 
A .  P. D ICKEY M FG. CO. , RACINE.  W I S. 

500 Oelebr\ted II Syracuse " BI-

tlIS 96 3lc���st b!':o1� �rrnc:: 
crates. Sur-

e .tock well-known makes. $10 to $50 Shipped on approval. Send for Lists. 
8 rownoLewls Cycle Co. Ch Icago. 

THE CHICAGO DRAINAGE CANAL.-
Descri ption of a great enJljneerin� work undertaken to 
\Vfth

e
fnl�'�:t��t(���tn���r�i��d

t
�� s�l�'kri�;�

r ��.g!f.: 
('AN SU PPLEMENT. No. 1 0 1 '. Price 10 cents. '1'0 be hUd at this oftlce and from all newsdealers. 

T O O L  H O L D I N e  B A R  
VA T.UA RT.E I'A T I<;NT FOR "' . .\ I.E. 

I •• ued May 25. 1897. Also Patent on Drill Chuck. Apply 
to H. W F It A N'C I �. REA IH N H, I'A. 

B. and O. 
Summer Book. 

The Baltimore & Ohio Railroad has just I.sued a very 
hand.ome book for .ummer travel, describing the 
mountain resorts, springs and batbl!l located on and 
adjacent to It. line. ; al.o the various watering places 
on the Atlantic Coa.t. The routes for reaching them 
are .et forth In a comprehen.iveand clear manner. The 
book I. printed on fine paper, beautifully Illn.trated, 
and will prove of valuable as.l.tance to partie8 contem
plating a Bummer tour. 

Copies can he had by applying to varlons B. It. O. 
Agent. or by .endlug 10 cent. In .tamp. to cover post
age to J .  M. !lchryver. General Pas8enger Agent, Baltl
more. Md. 
.. B J. U E I' R I N 'r IS ," Modem Steam Eng. Con. 
Part. 1 to 10 ready. 3Oc. each. T. F. Scheffier. Erie, Pa., 

ISO YEAR .. 
EXPERIENOE. 

PATENTS 
TRADE MARKS. 

DESIO NS. 
COPYRIO HTS &.c. 

Anyone .endlng a 8ketch and description may 
quickly ascertain, free, whether an Invention lit 
probably patentable. Communications strictly 
confidential. Olde.t 8.j{ency for securing paten� 
in America. We have a Washington office. 

Patent8 taken through Munn & Co. recel .... 
.paolal notice In the 

SCIENTIFIO AMERICAN, 
beantlfully lllu8trated, lIU'JI(e8t circulation of any.scIentlflc journal, weekly. term8�.00 �year; 11.00 SIX months. Specimen copies and HAND 8013111:· ON PATENTS sent free Addrellll 

M U N N  &. CO. 
361 Broadway, New �ork. 
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O RDINARY RATES. 
I nalde Paae, each iU8erliou - - ,, � centa a line 
Hack l'uKe, eat'h i n 8t'rti o n  - - - - $1 .00 a line 

ar-For Bome cla8Bes of Advertisements, Spedal and Hill/ler rates are reqwired. 
l'be above are cbarRes per agate line-about elllht 

words per line. Tbls notice shows tbe wldtb of the hne. 
a!ld Is set in agate type. EnRravlngs may bead adver
tisements at the same rate per agate line, by measure-
=rve: ��eJ:tlr.fall�softl:"dv

a�rt!:r;e�s T'l:���� 
mornlnl( to appear in tbe following week's Issue. 

(ribUnt � BitVdt 
Tested and True. 

The Eaaie.t Runnlnll' Wheel I t l  tbe World . 
ar- Send for Oatalc!/1U. 

THE BLAOK MFG ,  00" ERIE, PA. 
MANUFAC1' URE UF BICYCLES. -A 

TO T H O S E  I N T E N D I N C  B U I LD I N C .  
To insure a. perfect and permanent finish on all natural interior woodwork the use of the 

WHEELER PATENT WOOD FILLER 
is essential. 

B R E I N I I'S LlTHO I E N  S I LICATE PAINT 
Is a paint that will outlast lead and oil, and i s  espedally adapted for bulldlDlls exp08ed to salt air. 

Arcbltects and owners, ln 
f��

el�.?:�I��:r::�13:3���: =�t'\��C�g:-�i:,:..'ffar�':-�� in full, and examine bills 

References-The leading architects tbroughout tbe U. S. Sole manufacturers of tbe above articles 
THE BRIDGEPORT WOOD FINISH ING CO., New Milford, Conn. 

New York , 240 Pearl Street. Chicago, 2 1 5  E. Lake Street. Boston, 85 Oliver Street. 

Improv,monla Jl"leDted 1890 In the U. s., Oonoda, and Europe. 

FIREPROOF, STRONG, UGHT, 
FLEXIBLE, EASILY APPLIED. 

ASBESTOS MATERIALS, LIQUID PAINTS, STEAM-PIPE 
AND BOILER COVERINGS, STEAM PA CKINGS, ETC. 

ar- 1 Uustrat,;�· descriptive lists ana samples free I1y mail. 

H .  W. J O H N S  M ' F ' C  CO. 
1 0 0 W I LLIAM ST. , N EW YORK. 

CHICAGO. PHILADELPHIA. BOSTON. LONDON. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their 
trial balance. Has i t  ever oc
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

W,ite fo, Pamphlet. 
F E LT .. TARRANT MFG C O .  

82 .. S8 ILLINOIS a T  • CHIOAGO. 

Cbt-Park-Spring-Saddlt 
U nequaled for Easy RIdIng 

tbe Park spring, tbe 
Is relieVed from 10-

jar, wblcb Is tbe 
unpleasant feature 
about cycllol(. 

Entirely New �� �'lTl
rilg

f
tg

r�� PrincIp le .  
address, a saddle 
8ultable for your welllbt, with the prlvll8jle of returnIng It after a week's trial, If not entirely satlsfacto� ; ��� �� �:cl':r:f�:3�g�:r.

e
�a.s���nf��r.:�""1�,",� 

Wanted agents in every town, men or women. Send for 
particulars. (; . Z. li t'o ll & Co .. Tol edo, Oblo.  

E X P E R I E N C E I 

... 

ler "-tbe result of tbe !,oOl{eBI 
:,,��r�;;�fl l��;' Pnu�t'!n". fas-

Pay less tban (Xl-you bave very comprehensive H.rt icle N'lvin� the d�tl:l t l s  of con
struction of every part of these vehicles. W i th 16 en
IlraviDll8. Contaihed in SCI KNTIPJC ,\ MEltICAN SuP .. 
PLI:MBNT. No. !l0�. PrIce 10 cents. To be had at Ihls 
oftlce and from all newsdealer.. At ! 
I,ARDNJ;ftJ9RlIA1�URFArES 4 P · Blevel_, Watcbes Gnn., Boggie. H ·,mell, rICO Setn.D.g llaebtDel �, Plaao. S.f�,ToolJ 

Scales of �n �.rietIN :lad 1000 other artiel. 
Li.", free . CBIO.i.GO ScALI: Co_ ,  ChlCSgo II I .  

� Pay $ (X) -you bave a " C It " r-

r:I:����;�f�
t
r Y,��� g!�n�t� 

" ' . .. :1��I�Il.!::!�1�8.G
n8oline EII -

IT ( :atalolZue, Te8ttmt)oials . and a Letter by addressing 
CHARTER GAS E N G I N E  CO. .  Box 148, Sterl ing,  I I I . 

R I �tURATE6ItAPI�t�f�s ------------------------------, tND [·HBESLra[o.UfICA60·1li:U-SA 

KEUFFEL & ESSER CO. ,  
44 ANN STREET, NBW YORK. 

Drawing mattrials 
Write for KBUFFBL & ESSER Co.'s .. S. A." CATA

LOGUE of 1897. 28tb edition. 424 pages. Tbe most com-��
te
m':t 

J:���� ��ko�;:t'b[s
efl�e:.entlnl( the largest 

Preserve Your Papers. 
Subscribers to tbe SCIENTIFIC AMERICAN and SCIEN

TIF I C  AMERICAN SUPPLEMENT. wbo wish to preserve 
tbelr papers for blndlllll, may obtain the Kocb Patent 
Fi le at tbe oftlce of tbls paper. Heavy board sides, In- . 
scription " Sclentlftc American " and " Scientific Amerl
ean Supplement " In gilt. Price $L5O, by mall, or $1.25 
at tbis oftlce. Address 

M U N N  &. CO. , 361 BIIOADWAV, N EW YOIIK 

The 

DENSMORE 
BALL-BEARING Type-Bar Joints mark an 

era In Typewriter Con.structlon. 

.... OTH ER SU PERIORITIES -",-�'"DWIN" 
ESTABLISHED : "'- 4' ... ,. �\ Iii 

LIGHTEST KEy � �f
O
t�� �=::8 � 

Levers. GREA'rEST S P E E U ,  
because of the 

Convertible 

� 

�pement. 
:MoST CoNVENIENT PAPER FEED, because of 
tbe Uniqne Paper-FinRers, and Ea."e with wblcb 
Platen Is Turned to Sbow Wrltl0ll. 
BE8T FOR BOTH .!ORRESPO � DENl:E ASD MA�I
"OLDING, because of the Instantly lntercbange
able PrintlnR Cylinders. 
i�l}!����

r
;r���'l¥.I�. ,;;s,;,,:r:;:.;;.n� 

from U<lding Concerns. 

Densmore Typewriter 00. �!� �:�'t!., 
DORMAIt'S 
VULGARIZERS 

are used al l  over the world.  
Exclusive Manufacturers of Steam Ma

cblnes tor Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outftts 
from $10 to $1,(0). A 11 Stamp and Stencil 
Tools and Supplies. BrB88 and Steel Dies 
for a!' purposes. Sca]s, JIDgravlng and �1III'i�:!i1-
C:" :lInkinR of aU kinds. Establlsbed 1860. -_ ..... ....-....... 

ar- Send for Gatalogues. 
'.'H E  J. F. W. DORM A N  CO. 

I � l  E. Favette St., B n l lilllore, Md., U. S. A .  

W
ELLDRILLING MACHINES of 

all KlDaS and sizes, for 
drilling wells for house, 
tarm, City and Village 
Water Works, Facto· 
ries, Ice Plants. Brew· 

eries, Irrigatioo, Coal and 
Mineral Prospecting, 011 aod 
Gas, etc. Latest'.and Best. 80 
years experience. WRITE US 
WHAT YOU WANT. 

pr- Mention this Jl!l.per. 
LOOMIS " NYMAN, Timn, Ohio. 

Wblle WEIGHT · 1I'OR WEIGHT In a Bicycle our FIFT Y CARBON Steel will last BO lOng 
and T W E N T Y-FIVE C A RBON Steel will last only 80 lonl( . • • • •  

N O T E  T H E F U L L  I M PORT O F  T H E  PARA L L E L  L I N E S .  

tl 
The

f
cohmparlson wblcb tbey I(rapblcally make Indicates tbe result of  tbe prolonged Inve8t1ga-ons 0 t e most practical experts of tbe world. . . l'bat tile tests In our own laboratorv corroborate tbese results Is merely so mucb to Its credit ; t

b
bl at tbe same Is true of actual trial on tbe road '!QnallY Droves tbe trial to have been made In Cycles of correct desl"" and c(>nstructlon. THE FA(,'T REMAINS. h Tlhd

e marllln of safety Is greatly Increased by tbe use of tbis tube. Every bicycle mannracturer s ou use It; every dealer sbould Insist on bavlllll lt ; every rider sbould demand It. 
Send for r:nt.alogue. T H E  P O P E  T U B E;:  CO. , H A RTFORD, CON N .  

M A R I N E  E N C I N ES ,  

WAT E R  T U B E  B O I L E RS. 
l'be Largest, Most Modem. and Complete 
Yacbt Building Plant In tbe World. 

=�_== Sena lOc. in .tamps for lUustrated Catalogue " S. A." 

Gas Engine & Power Co. and Chas. L. Seabury & Co., Consol idated, Morris Heights, New York • 

SOIlWWlIRIRDDIlDIllWWJJUJJUIIJIIIIIJJDIDUIDDaOIDUlIllllj 

How Jour House Ii 

will Look 
after it is Painted. 
is clearly shown with Patton's 
House Painting Model (Pat'd).  
Over 20,000 artistic combina
tions easily made of 

PATTON'S 
Pure Liquid 

PAINTS 
(Sun-Proof Brand.) 

Model sent postpaid on receipt or 
10 cts.-free of our agents. •• How 
to Increase the Size of Your House 
With Paint ! '  mailed free. i JA.MES E. PA.TTON CO., lilwautee, Wis., U. S. L II auululullllIllIUlllllllluwnDDlllllllllnlllluDllllllullllnnlUnJl 

EVERYRODY WHO RIDES 
a Bicycle should have the Rubber Pedal Attachment. 

Changes Ral Trap to Rubber Pedals 
in ten seconds, without bolts or riv. 
ct •.  Sets of two mailed for 00c by 
EL_�STIC TIP CO., 370 Atlantic 
Ave .. Boston ; 736 Market St., San 

Pat. Apr. 20. 1897. FranCIsco ; 115 Lake St .. Chicago. 

I M PERIAL BAll BEAR I N I  AXLE 
A written "uarantee wltb eacb set ot axles. 

97 P ATT E R N  
�.ooo IlfO l s  i n  u se. 

Indorsed by tbe lead I"" 
. Red=�a

f::����
e
� per 

cent. One borse can do tbe work of two. MecbaniCAi11 
perfect. Can be put 00 old or new wori<. 

,.- Write for our lUustrated Catalo<}ue ana TesUmo
Dials, which we Bend free on appUcation. I mperial Ball 
Bearing Axle Dept., 1 84- 1 90 Lake Street, Ch icago, l l i . 

" BR.OOKS ", 
S P R I N G  SEAT PoST . 
The Original. The Best. Thousands 
in use. Takes ."ay all Jolt and jar. 
Can be used with any wheel or sad
dle. The only post with an adJu ..... 

. meat to pre�.Dt aide play. Sen" Pnee, C. O. D. aD trial. Satisfaction guar-t3 00 anteed. AUNTS WAMTED. '" '= BROOKS SPRING SEAT POST CO. 
1640 Marquette Building, Cblc!ap. 

Razor Steel GIVE AMERIOA A OHANOE  �or,;,�:�
n
":ithO�r��:� - �,- - - --

: _ l> ,j , .;�_ .  �_",� _) . � , - , 

can make a better tool tban 
II[t10rant labor. l'bls cut sbows 
our three blade knife, hand forg-
��:t�l�egrioic"!�� :e��, Ilt�fl. 
StroDll jack knife, 6Oc.; shOll 
=I�W 2 a���g: l�.ieK°"ti���; $UO. Stron .. , 1 In. shears, roc. 

8end for free Wus. Llet and " Bow to Use a Razor." lU A H t:R & GROSH CO., 40 A i!!t., Toledo, Oblo 
' - . _- . 

HALF A CENT U R Y  OF CYCLES. -AN 
lote.re8t i Ol[ hiltory of tbe cycle from Its orll(lo up to the 
present t ime. 'tbe drat crank-driven bicycle. 'l'be 
., bone-sbaker " Rod ItB BUCC8Bbors. 'l'he tric,cle. 'rhe 
modern wheel. Cycle building a science. Pointa of 1 m_ �I:ovement. 'l' h e  pneumat ic tire. A hand and toot c,"cle. With 9 illustrations. Contained In SCIJrlIITn'lC AM·II:RI
CAN SUPPLEMENT, No. 1 0  I � . Price 10 cents. To be bad at tbls oftlce and from all newsdealers. 

PRIESTMAN SAFETY O I L  ENG INE  
"A t/wrotl{/hlll success!ul commercial En

gim using a Sa!. OU."-Franklln Institute 
No Extra Insurance, No ��'t::'i:O S��: NEl'co<;'�,ri\�: 

and Convenient. Chosen by 
Nine Goverrments. Used for 
nearly every purpose. 
PR I E S T MA N  & CO . . l n corp·d.  
;i ;J O  Bour8" Bldl!:..  l'H I I,A D E 1,l' H L4. . 1'A .  

S O  S I M P L E  A C H I L D C A N  U S E  T H E M  

S U N A R T  
M A G A Z I N E  C A M E R A .  

F"ldl n ll'  CILmeraa. 
AU sI2e_8, ranging In price from t6 to 1100. Sunart Junior, � x 1% picture. ts. 

pr- Send 2 cent stam p for 
mnstrated Catalogue. 

SU NART PHOTO CO. 

T H E  COLO P H IT E  M FC. CO. 
97  Edgewood Ave. ,  New Haven,  Conn. 

N . Y . 

Tho TYDowritor 
EXCHANGE, 

PATENT 
VENTILATI NG 

J!'ans are Inval· 
uable for Res
taurants, B 0 -
tels, Meat Mar· 
kets, Saloons, 
Lunch Coun· 
ters, Groceries, 
Bakeries, Coo· 
fectioner ie s. 
and in fact all 
places troubled 
with heat or jlies. The only 
perfect F a n  
made that can be driven at 
any speed with
out disturbing 
the belt. 

PrIces, from $6 to $35. Send for circular, to 
BACKUS WATER MOTOR CO. , N EWARK,  N. J 

J E SS O P 'S S T E E LTHB\�[r 
f O R  TO O L S . S AW S  E TC 

W"! J E S S O P  & S O N S  t:� 91 J O H N  ST N E W  Y O R K  

PRINTING INKS 
The SCIENTIFIC AMERICAN 18 printed wltb GHAB. 

ENEU JOHNSON & CO.'S INK, Tentb and Lombard Sts., Pblladelpbla, and 47 Rose St., opp. Duane, New YorI! 
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